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Handiest for 





Large or Small Jobs 


“TORCHWELD” 
TORCHES» 


with. wh tture 


ot a work 
Whether on a large brides tructare hundred 
ffeet im the air. oe iosmall eranhk case 
Vterra fireva “TORCHWELD Weld 
aed Cate Dorehes are the ones tor the pob 


Phes re the lightest, best balanced and stead 


Our welding engineers invite 
consultation on methods and 
equipment 


TORCHWELD EQUIPMENT CO. 


230 North Carpenter St. 
CHICAGO 
Manufacturers of High Grade Welding 
ind Cutting Equipments, Welding Ma- 


terials Fiuxes, Suppiies and 
Accessories 





STEAM HAMMER COLUMNS 
WEIGHING 32,0OOOLBS. 
WELDED AND HEAVILY REINFORCED BY 
TORCHWELD EQUIPMENT COMPANY 


FULTON AND CARPENTER STREETS CHICACO 

~ TORCHWELD TORCHES 
ARE EQUALLY EFFICIENT ON THE LIGHTEST AS WELL AS 
THE HEAVIEST WORK 
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Selecting the 
Filler for the 
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UR intensely interesting supply catalogue and text 

book describes fifteen different sorts of FILLER 
RODS—all made to meet our own laboratory specifica- 
tions and tests covering every quality and factor of 
chemical composition. [he same booklet describes six 
different fluxes—as scientifically made as the rods. 


The selection of the right rod and right flux for 
each application is always one of the big factors in the 
success of the weld. 


‘The surest and quickest way to solve the problem is to see that your 
welders are using genuine Oxweld Supplies in accordance with the 
advice and instruction of our Field Service Department experts. 


We guarantee Oxweld supplies, when used by competent welders, 
to give better results than any others known to the art. 





Write for Oxweld Supply Catalog No. 3 


The Oxweld Acetylene Company 


Newark, N. J. Chicago Los Angeles 


World’s Largest Makers of Oxy-Acetylene 
Apparatus and Supplies 




















THE WELDING ENGINEER 3 











Hauck Preheaters 















ire ist as indispensable to your welding equip- 

ment as the welding torch itself, as without them 

u cannot obtain a perfect weld. In addition they 

increase your profits and decrease your operating 

costs—an important consideration in view of the 

MILBURN APPARATUS easing cost of acetylene and other welding gases. 
filburn mixing principle produces best work with shana why he U.S: GECERRS eee incase 
mum gas, and no flash backs, burnt tips, or other hroughout the ee eee and demand HAUCK 





yances. 
ceptionally durable construction of torches insures 
, Satisfactory service. Regulators dependable and 
from valve, diaphragm and gauge troubles 

Ask for Catalogue No. 35 


The Alexander Milburn Company 


Baltimore, Maryland 


Write for interesting Booklet 93W 
“Welding-Brazing At Least Cost” 


HAUCK MFG. CO. - BROOKLYN, N. Y. 














EFFICIENCY of a weld not only de- THE 
pends on the manner in which it is exe- t= 
cuted, but also on the grade and amount . - 
of material used. 

In view of this, our engineers have de- 
veloped the highest grade of various 
welding materials known to the art. 


OXWELD RODS are furnished in * 


convenient packages and are made for 











It is a well established fact that the “torch” is the most 


. mportant unit of an oxy-acetylene welding and cutting 
every class of material that can be welded, nreghinsni nn eee ee . . 
whether it be copper, brass, aluminum, The K-G Torch has a reputation in the trade which 
© : ; : speaks for itself. We will gladly demonstrate the torch 

teel, low OF high carbon, chrome vana at any time and we guarantee it to be equal to any and 

dium or ordinary steel castings better than most on the ‘market today. Finally, the 
”" * price will leave no argument open. 

W ; - : The Complete K-G Welding and Cutting Equipment 

e maintain a complete staff of ex is in every detafl as reliable and efficient as the K-G 

perts qualified to handle and supervise Torch. All K-G supplies are guaranteed to be the high- 


li f *k est quality goods 
ill ines Oo wor - 


Welding Rods, Wire and Flux, Oxygen, 
Oxweld Railroad Service Acetylene and Blau Gas. 


Company K-G Welding & Cutting Co. 


CHICAGO NEW YORK 556 West 34th St., ae YORK CITY 
































Buyers’ Index 


/eaders of ‘Che Welding Ongineer will find this index to contain the 
most accurate information obtainable relating to welding <a and 
supplies. ‘Che advertising s section includes the principal manufacturers 


of the United States. 





ACETYLENE (Compressed in Cylinders) 
Commercial Acetylene Welding Co 
The Prest-O-Lite Co., Inc 
Universal Oxygen Co 

ACETYLENE CYLINDERS 

ACETYLENE GENERATORS 

Reduction Sales Co 
Rermo Supply Co 
Davis-Bournonville Co 
The Harris Calorific Co 
Oxweld Acetylene Co 
super Oxy-Acetylene Machine 0 
ALUMINUM ri 1. wes ae 
r Redu 1 Sales C 
Welding 

(oo 
lturdett Oxygen Co 
Davis-Bournonville Co 
The Imperial Brass Mfg. Co 
Hauck Mfg. Co 
Oxweld Acetylene Co 
The Prest-O-Lite Co 
Superior Oxy-Acetylene Mach. (o 
United States Welding Co 
Universal Oxygen Co 

ALUMINUM FLUX 
Air Reducti n 
American Welding Co 
Bermo Supply Co 
tturdett Oxygen Co 
( ! nd Weld g Compound Co 
Davis-Bournonviile Cu 
The Imperial Brass Mfg. Co 
Hauck Mfg. Co 
More Flux & Chemical Co 
Oxweld Acetylene Co 
rhe Prest-O-Lite Co 
Superior Oxy-Acetylene Machine ‘'o 
I hweld Equipment Co 
United States Welding Co 
Universal Oxygen Co 

ALUMINUM SOLDER 
Air Redu oor 
Burdett Oxyge Co 

ANNEALING FU RNACES 
Buffalo Dental Mfg. Co 
Universal Oxygen Co 

APRONS (Asbestos) 

ASBESTOS GLOVES 
a Redu tion — Co 


Sales Co 


dett Oxy 

ASHESTOS SHEET “p APER 
\ du yn Sales Co 
Burdett oe Co 


Davis-Bournonville Co 
Oxweld Acetylene Co 
Superior Oxy-Acetylene Machine ‘'o 
United States Welding Co 
Universal Oxygen Co 
BLOW TORCHES (Acetylene) 
ree Reduction Sales Co 
erican Wel ding Co 
ees o Supply Co 
Rurdett Oxygen Co 
Buffalo Denes Mfg. Co 
E; Jindsay Co 
Hau k fa Co 
rhe Alexander Milburn Co 
rhe Prest-O-Lite Co 
rorchweld Equipment Co 
BOOKS (Relating to Welding) 
The Welding Engineer 
P. F. Willis 
BRASS AND BRONZE FLUX 
Air Reduction Sales Co 


American Welding Co 
tturdett Oxygen Co 
. Welding Comr nd Co 
Hau k Mfg. ¢ 
I mo Supply Co 


Davis- Bournonville Co 

The Imperial Brass Mfg ‘o 

United States Welding Co 

Oxweld Acetylene Co. 

The Prest-O-Lite co 

~  e Oxv-Acetylene Machine “o 

chweld Equipment Co 

U niversal Oxygen Co 
BRASS SPELTER WIRE 

\ir Reduction Sales Co 

Rurdett Oxygen Co 

intverseal Oxygen Co 


BRAZING OUTFITS 


Buffalo Dental Mfg. Co 
Hauck Mfg. Co 
superior Oxv-Acetylene Machine Co 


MHRONZE FILLER RODS 
Air Reduction Sales Co 
Burdett Oxygen Co 
- ick Mfg. Co 

rmo Supply Co 

et Bournonville Co 
The Imperial Brass Mfg. Co 
Oxweld Acetylene Co 
Superior Oxy-Acetylene Machine Co 
United States Welding Co 
Universal Oxygen Co. 


CARBIDE (Calcium) 


Canada Carbide Sales Co. 
Union Carbide Sales Co. 


CARBON (Blocks, Paste, Etc.) 
Notional Carbon Co 


CARBON REMOVING TORCHES 


Air Reduction Sales Co 
American Welding Co 
Burdett Oxygen Co. 
Bermo Supply Co. 
Davis-Bournonville Co 
The Evleth-Lindsay Co 
The Harris Calorific Co. 


Henderson-Willis Welding & Cutting Co 


The Imperial Brass Mfg. Co 
Messer Mfg. Co. 

The Alexander Milburn Co 
Oxweld Acetylene Co. 

The Prest-O-Lite Co., Inc 
Superior Oxy-Acetylene Mach. Co 
Universal Oxygen Co. 


CAST IRON FILLER RODS AND FLUX 
Air Reduction Sales Co. 
American Welding Co 
Bermo Surf wiy Co 
Burdett Oxygen Co 
Bierman-Everett Fdy. Co 
h LK I il Hardw e 
tland Welding Compot and Co 
Davie- Siecmanvelte Co. 
Haut Mfg. Co 
The eh. F Brass Mfg. Ce 
Oxweld Acetylene Co 
The Prest-O-Lite Co. 
Superior Oxy-Acetylene Machine ¢'o 
United States Welding Co 
Universal Oxygen Co 


CRANES (Portable) 


EL “a TRIC ARC WELDING OUTFITS 
Lincoln Electric Co. 
Sanaa Electric Co. 


ELECTROLYTIC OXYGEN PLANTS 
Air Reduction Sales Co 
Burdett Oxygen Co. 
International Oxygen Co 
Universal Oxygen Co. 


tILLER RODS (Aluminum) 
Air Reduction Sales Co. 
American Welding Co 
Bierman-Everett Fdy. Co 
surdett Ox) ?2n Co 
Hauck Mfg. Co 
United States Welding Co 
The Prest-O-Lite Co. 


FILLER RODS (Swedish Iron) 
Air Reduction Sales Co 
American Welding Co 
Bierman-Everett Fdy. Co 
Burdett Oxygen Co. 

Bermo Supply Co. ° 
Davis-Bournonville Co 

Hauck Mfg. Co 

The Imperial Brass Mfg. Co 
Oxweld Acetylene Co. 

The Prest-O-Lite Co. 

Superior Oxy-Acetylene Machine Co 
Steel Sales Corp 

Universal Oxygen Co. 

Vulcan Process Co 


FILLER RODS (Tobin Broare) 
Air Reduction Sales Co. 
American Welding Co 
Burdett Oxygen Co. 

Bermo Supply Co 

Bierman-Everett Fdy. Co 
Davis-Bournonville Co 

The Imperial Brass Mfg. Co 
Oxweld Acetylene Co 

The Prest-O-Lite Co. 

Superior Oxy-Acetylene Machine Co 
Steel Salee Corp. 

United States Welding Co 
Universal Oxygen Co. 


FILLER RODS (Vanadium Steel) 
Air Reduction Sales Co. 
American Welding Co 
Bermo Supply Co 
Burdett Oxygen Co. 
3ierman-Everett Fdy. Co 
Davis-Bournonville Co 
Hauck Mfg. Co. 

The Imperial Brass Mfg. Co 
Oxweld Acetylene Co. 

The Prest-O-Lite Co. 

Steel Sales Corp. 

Torchweld Equipment Co 

Superior Oxy-Acetylene Machine Co 
United States Welding Co 
Universal Oxygen Co. 


FIREPROOF PLASTIC 


3ermo Supply Co 
FLUE WELDERS (Electric) 


FURNACES (Annealing) 
Buffalo Dental Mfg. Co. 
Hauck Mfg. Co. 
Universal Oxygen Co. 


GASOLINE PREHEATING FURNACES 


Buffalo Dental Mfg. Co. 

Hauck Mfg. Co. 

The Prest-O-Lite Co., Inc. 

Superior Oxy-Acetylene Machine Co 


GAS BURNERS (Preheating) 
Air Reduction Sales Co. 
Superior Oxy-Acetylene Machine Coe 
Universal Oxygen Co. 


GLOVES (Welders Asbestos) 
Burdett Oxygen Co. 
Davis-Bournonville Co 
Vulcan Process Co 
William C. Adams 


GOGGLES 
Air Reduction Sales Co 
Burdett Oxygen Co 
Chicago Eye Shield Co 
William C. Adams. 


GRINDING MACHINES 

HARDENING FURNACES 
Buffalo Dental Mfg. “o. 
Hauck Mfg. Co. 

HOSE (Oxygen and Acetylene) 
Air Reduction Sales Co 
American Welding Co 
Burdett Oxygen Co. 

Bermo Supply Co 

Buffalo Dental Mfg. Co. 
Davis-Bournonville Co 

Imperial Brass Mfg. Co 

K-G@ Welding & Cutting Co 

Oxweld Acetylene Co. 

Superior Oxy-Acetylene Machine Co 
The Prest-O-Lite Co. 

United States Welding Co 
Universal Oxygen Co. 


HOISTING MACHINERY 


HOSE UNIONS 
Air Reduction Sales Co 
sJermo Supply Co 
K-G Welding & Cutting Co 
Hauck Mfg. Co. 
Superior Oxy-Acetylene Machine Co 


HYDROGEN 
Air Reduction Sales Co 
Burdett Oxygen Co. 
International Oxygen Co 
Universal Oxygen Co 
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i The Value of Oxy-Acetylene 


And Davis-Bournonville Apparatus 


has never been so tully demonstrated as during the past year otf govern- 
ment preparations and demands upon the foundries. steel mills, munitions 
plants, and the entire metal-working industry. and_ particularly 
| | sreat shipbuilding program. 





in. the 
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The Radiagraph, an ex 
the XV-aucetvieme Hliitrie 


roON hvdroget an 
Shipbuilding Yard Photo by New York Sh 


Davis- Bournonville 


t i 


ipbuilding Corpn 
l’xclusive developments in mechanical cutting and welding with Oxy-Acetvlene and Oxy 
llydrogen have been of invaluable assistance te oupled with highest etficrenes 


Phe Radiagraph cuts tron 


» metal workers, 


in results and lowest operating cost 


11) to PO-In stec] prt 
in straight lines or circles 


The Oxvgraph cuts im any directs according to pattern o1 q 
drawing, along straight lines, curves or sh ip angles. Speed from 3 to TS mehes per minut 
according to thickness 
“Davis Apparatus” has been continuously and effectively developed from the time the 
pany brought the positive, independent pressure system of oxy-acetylene welding and cut 
ting to the United States ten vears ago, and is backed by the 


meest practical expert 
: ippheation, providing portale hand 
outfits or the most complete installatior 


=1 ons with acetyl 


vreatest development, and widest 





welding and cutting 


VU) and hydrogen produ We 
and compressing plants 


Davis-Bournonville Company 
Factories at Jersey City, Elkhart, Niagara Falls, Ont. 
General Offices: Jersey City, N. J. 


Gov’t Sales Dept., 412 Colorado Bldg., Washington, D. C. 
URMONY 
est Le 
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KEROSENE PREHEATING TORCHES 
Air Reduction Sales Co, 
Alg r Supply Co 
Hauck Mfg. Co. 
Ozwe id Acetylene Co 
Superior Oxy-Acetylene Machine Co 


NEEDLE VALVES 
Air Reduction Sales Co 
Burdett Oxygen Co 
The Bastian- Blessing Co 
Bermo Supply Co. 
Buffalo Dental Mfg Co 
K-G Welding & Cutting Co. 
Superior Oxy-Acetylene Machine Coe 


OIL BURNERS (Preheating) 
Air Reduction Sales Co. 
Oxweld Acetylene Co 
Superior Oxy-Acetylene Mach. Co 


OXYGEN (Compressed in Cylinders) 
Air Reduction Sales Co 
Burdett Oxygen Co. 
The Linde Air Products Co 
Swift & Co 
Universal Oxygen Co. 


OXYGEN CYLINDERS 
VIPE WELDING 
Goldschmitt Thermit Co 


PHOTOGRAPHS 


Chicago Architectural Photographing Co. 
(Specialists in photographs relating to the 
welding industry) 


PLASTIC (Fireproof) 
PRESSURE GAUGES 


Air Reduction Sales Co 
American Welding Co 
Bastian & Blessing Co. 
Bermo Supply Co. 

Burdett Oxygen Co. 
Davis-Bournonvilie Co 
Hauck Mfg. Co 

The Imperial Brass Mfg. Co 
Oxweld Acetylene Co. 

lhe Prest-O-Lite Co. 
Superior Oxy-Acetylene Machine Co 
U. S. Gauge Co 

Torchweld Equipment Co. 
United States Welding Co 
Universal Oxygen Co. 


RAILROADS—Special Service for 
Oxweld Railroad Service Co. 


REGULATING VALVES (Acetylene) 
Air Reduction Sales Co 
American Welding Co 
The Bastian-Blessing Co 
Bermo Supply Co. 
Burdett Oxygen Co 
Davis-Bournonville Co 
Hauck Mfg. Co. 
The Imperial Brass Mfg. Co 
K-G Welding & Cutting Co. 
Oxweld Acetylene Co. 
Superior Oxy-Acetylene Machine Co 
The Preat-O-Lite Co., Inc 
Torchweld Equipment Co. 
United States Welding Co 
Universal Oxygen Co. 


REGULATING VALVES (Hydrogen) 
Air Reduction Sales Co. 
American Welding Co 
The Bastian-Blessing Co 
turdett Oxygen Co. 
Bermo Supply Co. 
The Prest-O-Lite Co. 
The Imperial Brass Mfg. Co 
K-G Welding & Cutting Co. 
Superior Oxy-Acetylene Machine Co 
Torchweld Equipment Co 
Universal Oxygen Co 


REGULATING VALVES (Oxygen) 


The Bastian-Blessing Co 

Air Reduction Sales Co. 
American Welding Co 
Bermo Supply Co. 

Burdett Oxygen Co. 
Davis-Bournonville Co 

The Imperial Brass Mfg. Co 
K-G Welding & Cutting Co. 
Oxweld Acetylene Co. 
Superior Oxy-Acetylene Machine Co 
Torchweld Equipment Co. 
United States Welding Co 
Universal Oxygen Co. 


SCHOOLS OF WELDING 


SEAM WELDERS (Electric) 
General Electric Co. 


SEAM WELDERS (Electric Resistance) 
SPOT WELDERS (Electric Resistance) 


TANK CONNECTIONS (Oxygen and Acety- 
lene Adaptors) 


Superior Oxy-Acetylene Machine Co 


THERMALENE-GAS 
The Thermalene Co 


THERMIT WELDING 
Goldschmidt-Thermit Co 


TORCHES (Gasoline and Kerosene lreheat- 
ing) 
Air Reduction Sales Co 
American Welding Co 
Alger Supply Co 
Buffalo Dental Mfg. Co. 
The Imperial Brass Mfg. Co 
Hauck Mfg. Co. 
Oxweld Acetylene Co. 
The Prest-O-Lite Co. 
Superior Oxy-Acetylene Machine Co 
United States Welding Co. 
Westinghouse Electric & Mfg. Co 


TORCHES (Oxy-Acetylene Cutting) 


Air Reduction Sales Co 

American Welding Co 

Bermo Supply Co. 

turdett Oxygen Co. 
Davis-Bournonville Co 

The Evleth-Lindsay Co 

The Harris Calorific Co. 
Henderson-Willis Welding & Cutting Co 
The Imperial Brass Mfg. Co 
Messer Mfg. Co. 

Welding Supply Co. 

K-G Welding & Cutting Co 

The Alexander Milburn Co. 

Oxweld Acetylene Co. 

The Prest-O-Lite Co., Inc. 
Superior Oxy-Acetylene Machine Co 
The Thermalene Co 

Torchweld Equipment Co. 

United States Welding Co 
Universal Oxvgen Co. 


TORCHES (Oxy-Acetylene Welding) 


Air Reduction Sales Co 

American Welding Co 

Bermo Supply Co. 

Burdett Oxygen Co. 
Davis-Bournonville Co 

The Evleth-Lindsay Co 

The Harris Calorific Co. 

Messer Mfg. Co. 

Henderson-Willis Welding & Cutting Co 
The Imperial Brass Mfg. Co. 

K-G Welding & Cutting Co. 

The Alexander Milburn Co. 

Oxweld Acetylene Co. 

The Prest-O-Lite Co., Inc. 
Superior Oxy-Acetylene Machine Co 
Torchweld Equipment Co. 

The Thermalene Co. 

\nited States Welding Co 
Universal Oxygen Co. 


TORCHES (Oxy-Hydregen Cutting) 


Air Reduction Sales Co 

American Welding Co 

Bermo Supply Co 

Burdett Oxygen Co. 
Davis-Bournonville Co 

The Evleth-Lindsay C« 

Messer & Co. 

The Harris Calorific Co 
Henderson-Willis Welding & Cutti 
The Alexander Milburn Co 

The Imperial Brass Mfg. Co 
Torchweld Equipment Co 

Oxweld Acetylene Co. 

Superior Oxy-Acetylene Machine Co 
Universal Oxygen Co. 


TORCHES (Oxy-Hydrogen Welding) 


Air Reduction Sales Co 
American Welding Co 

Bermo Supply Co. 

Burdett Oxygen Co. 

The Evleth-Lindsay Cx 
Messer Mfg. Co. 

Buffalo Dental Mfg. Co 
Davis-Bournonville Co 
General Welding & Eq. Co 
The Harris Calorific Co. 
Henderson-Willis Welding & Cuttins 
The Imperial Brass Mfg. Co 
The Alexander Milburn Co 
Oxweld Acetylene Co. 
Torchweld Equipment Co 
United States Welding Co 
Universal Oxygen Co, 


TORCHES (Special to Order) 


Air Reduction Sales Co 

American Welding Co 

Bermo Supply Co 

The Harris Calorific Co 

Superior Oxy-Acetylene Machine Co 


TRUCKS (Cylinder Carriers) 


Air Reduction Sales Co 

American Welding Co 
Davis-Burnonville Co. 

The Imperial Brass Mfg Co 
Oxweld Acetylene Co 

The Prest-O-Lite Co. 

Superior Oxy-Acetylene Machine (o 
United States Welding Co 
Universal Oxygen Co. 


VALVES 
The Bastian-Blessing Co 
Air Reduction Sales Co 
Burdett Oxygen Co. 
Universal Oxygen Co 

WELDING APPARATUS 


Oxweld Acetylene Co 


(For Oxygen Cylinders) 


See also ‘‘Torches 
ae on ty (Electric Resistance-Custom 
ork) 


WELDERS’ GOGGLES 
William C. Adams 
Air Reduction Sales Co 
Burdett Oxygen Co 
Chicago Eye Shield Co 


WELDING (Oxygen for) 


The Linde Air Products Co 
Air Reduction Sales Co 
Burdett Oxygen Co 
Universal Oxygen Co 

Atlas Foundry ¢ 


WELDING RODS 
Chicago Foundr H 

Air Reduction Salk Co 
Bierman-Everett Fdy. Co 

Burdett Oxygen Co 
Oxweld Acetylene Co 

Frage Woven Wire Fence C 

Steel Sales Cory 


ALPHABETICAL INDEX TO ADVERTISERS 


A 
William C Adams , . 39 
\ hike t Sa Cw l 
Alger Supp a Cc ompany. “a 
American Welding Co... - 42 
Anti-Borax Compound Co .. 38 
B 
The Bastian-Blessing Co & 
Bermo Supply Co ne - ‘ » & 
Bierman-Everett Fdy, Co . 41 
Ruffalo Dental Mfg. Co 7 er , 9 
Burdett Oxygen Co.... ‘ ‘ . cs 
Cc 
Canada Carbide Sales Co.... ; ~. 35 
(‘arbo-Hydrogen Co. ..... eer ; oe 
Ce, Te SD GI. oc baie ce wea saeseceur 41 
‘ emaneretes Acetylene estoy Co. Back cover 
Cortland elding Compound C 37 
D 
Davis-Bournonville Co 
E 
The Evleth-Lindsay Co....... , . aaa ee 


VF. YD. Farnam & Co 


G 
General Electric Co 
H 
The Marria Caleribe CeO... icccesses . we 
Henderson-Willis Welding & Cutting ‘Co. ee 41 
Hauck Mfg. Co. Patina alternate es tine ae a 
I 
Ideal Face Shield Co..... . 42 
Imperial Brass Mfg. Co.. 13 
International Oxygen Co.. 39 
K 
mG wens &@ Cmte Oi onc ciescccceeecs 3 
L 
The Lineoln Electric Co : 
Linde Air Products Co. aciipiicks ean a 14 
M 
Monner Bite. CO..6 6 occeseccs ; Side Wik meee 41 
Metal & Thermit Corp y 
The Alexander Milburn Co.........ssecccees 3 
Morey Flux & Chemical Co oa 
Modern Engineering Co... aa wrahacarere eran 
N 
PSION COUPONS oiisedkiedanccccseseoesewans 42 


oO 
Oxweld Acetylene Co 
Oxweld Railroad Service Co 


P 
( \ Pa ut 
Page Steel & W Fen¢ or 
Prest-O-Li ( I 
Ss 
p or Ox \ n Ma ne ( 
wift & Co 
T 
i 
Torchweld Equipment C Fy 
U 


Union Carbide Sales Co 
United States Welding Co 
Universal Oxygen Co 

U. S. Gauge Co 


w 


r. FP. Willis. ee 
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Chicago, IIl., 
Peoples Gas Building 


nion Carbide Sales Company 


New York City, 
42nd St. Building 


San Francisco, Cal., 


Kohl Building 


SOLE DISTRIBUTORS OF 


NION CARBIDE 


‘‘World’s Best Quality—Highest Gas Yield”’ 








Packed in Blue and 
Cray Drums 


“Union Carbide” 


spicuously, 


For Oxy-Acetylene Welding Plants 


Contractors’ Flare Lights, Torches and 
Private and Municipal Lighting Plants 


“UNION CARBIDE.” 


is packed in 100-lb. blue and gray drums marked con- 


The following sizes are carried in stock in 100-lb. drums: 


x 2 in. 


1i x 


—a large size. 


2x 


; in. 


—a medium size. 


in. 


—an intermediate size. 
4x 1/12 in. 


—finely crushed size. 


Union Carbide in the Generator sizes above listed will be shipped direct to consumers from a 
Union Carbide Sales Co. warehouse at any one of the following points where large stocks are kept 


on hand: 


ALABAMA 
Birmingham—1916 Morris Ave. 
Mobile—262-268 S. Water St. 
Montgomery—114 N. Perry St 
ARIZONA 
Phoenix—42 
ARKANSAS 
Fort Smith—109-123 So. Ninth St. 
CALIFORNIA 
Eureka—109 Second 
Fresno—932 H St. 
Los Angeles—639 Gibbon St. 


S. Central Ave. 


St. 








Sacramento— 3-31 Front St. 
San Diego—326-336 Fifth St 
san Francisco—Kohl Building. 


COLORADO 
Denver—Nineteenth 
Victor—Third and 

CONNECTICUT 
Hartford—412 

DISTRICT OF 
Washington 


and Wazee Sts. 
Diamond Sts 


Trumbull 
COLUMBIA 
Maryland Ave. and 9th St., 


St 


Ss. W. 
FLORIDA 


Jacksonville—196 E. Forsyth St. 


Tampa—418 Tampa St 
GEORGIA 
Atlanta—Cor. Haynes and Rhodes Sts., 
P. O. Box 1594 
Savannah—Ogeechee Canal, South ef 
Bay St., P. O. Box 78 
ILLINOIS 
Chicago—Peoples Gas Bldg.. Michigan 
Blvd 
Decatur—133-147 W. Williams St. 
Fast St. Louis—600 Walnut Ave. 
Peoria—100-110 Edmund St 
Marion—315 S. Granite St., Box 747. 


Monmouth—621 S. First St. 
Quincy—222 S. Eighth St. 
Streator—702 East Elm St. 
INDIANA 
Evansville—1601 Illinois St. 
Indianapolis—110-112 S. Alabama St. 
Terre Haute—921 Wabash Ave. 
IOWA 
Des Moines—117-119 Fifth St 
Dubuque—sth and Washington Sts. 
Ottumwa—207-9-11 S. Washington 
Sioux City—925 Fourth St., P. O. 
398 
K ANSAS 
Pittsburg—109 W. Third St. 
Salina—154 So. 5th St. 
Wichita—721 Beacon Building. 
KENTUCKY 
I onisville—126 E. 


Middlesboro— 


St 


30x 


Main St. 


We 


x 





recommend our customers to select from 
btained, and address their orders to “Union igeennianne Sales Company” 


ease address request for information or speci 


LOUISIANA 
New Orleans—819-21 Julia St 
MAINE 
Portland—202 Commercial! 
MARYLAND 
Baltimore—19 FE. 
Cumberland—1 N 
Salisbury—Opp 
MASSACHUSETTS 
Boston—(See Cambridge ‘A."’) 
Cambridge—241 Albany St 


Springtield—Napier St. 


St 
Lombard St 


Liberty St. 
Fulton Station. 


MICHIGAN 





Grand Rapids—500 Shawmut Ave., N. W 


Hancock—First National Bank Bidg 
Iron Mountain—2!5 E. A St 
Jackson—172 South Water St 
Saginaw—1830 No. Michigan Ave 
Sault ste. Marie. 
MINNESOTA 
Minneapolis—334 N. First St. 
Virginia—413 Chestnut St 
MISSISSIPPI 
Vicksburg—1312 Washington St 
MISSOURI 
Kansas City—1316€-1318 W. Eighth St 
St. Joseph—920 S. Sixth St., Sta. ‘A.’ 
St. Louis—(See East St. Louis, Il.) 
NEBRASKA 
Omaha—1007-9-11 Jones St., Union Sta 
PP. 
NEW JERSEY 
Camden—657 So. Second St 
Jersey City—554-56 Henderson St 


NEW YORK 
Albany— Montgomery 
Binghamton— 21 
Geneva—Exchange 
Jamaica—11 New 
Kingston—O' Neil St., near 
New York City—42nd St 
Niagara Falls. 
Poughkeepsie-——Smith St. and N. Y 
& H. R. R. Tracks. 
Roscoe. 
Utica—135 Hotel St 
Watertown—4328 Court St. 
Whitehall—57 Canal St 
NORTH CAROLINA 
w re gg ag 
N. Front St. 
NOR TH DAKOTA 
Pargo—17-19 Broadway 
OHTO 
Cincinnati—63-65 Plum St 
Cleveland—601 The Citizens’ Building. 


and Colonie Sts 
Jarvis St 
St. and 


York Ave 


Railroad Pi 
Broadway. 
Building 


_N. A 


16 Masonic 


the list, the city from which the 


the distr iting 


Temple, 


ii 


ck 


est 


nt 


Columbus—-330 Dublin Ave. 
Dayton—812-S28 Kk. First St. 


Lima—338 East High St 
Toledo—414 S. Erie St 
Zanesville—Main and Second Sts 
OKLAHOMA 
Oklahoma City—-27-29 E. Grand Ave. 


OREGON 
Portland—Fifteenth and Hoyt Sts. 
PENNSYLVANIA 


Beaver. 

Du Bois—Weber Ave and Franklin St 
Erie—14°6 Chestnut St. 

Greensburg. 

Harrisburg—627 Walnut St. 


Johnstown—129 
Pittsburgh—1202 
merce Building. 
Pottsville—Kailroad and Sanderson Sts 
Scranton—Penn Ave. and Vine St, 
Shamokin—5th and Walnut Sts. 
Williamsport—Canal and Court Sts 
SOUTH CAROLINA 
Charleston—153 Church 
TENNESSEE 
Chattanooga— 
Knox ville— 426 
Memphis—671 


Jackson St 


Chamber of Com- 


St. 


700 E. Tenth St. 
West Depot Ave, 
South Main St 


Nash ville—105-107-109 Broadway 
TEXAS 
Dallas—802-810 Cadiz St 
El Paso—900 Overland St 
Houston—Faker and Cedar Sts., Box 745. 
San Antonio—Cor. Leal and N. Salado 
Sts. 
Me 633 S. 7th St. 
UTA! 
Balt Lake City—118 W. Second South St. 


VERMONT 
Burlington- 

VIRGINIA 
Lynchburg—1324 Commerce St. 
Norfolk—Cor. First and Front Sts. 
Richmond—18th and Cary Sts. 


WEST VIRGINIA 


College and Champlain Sts 


Bluefield—195 Roanoke St 
Charleston—RBroad St. and K. & M. R. R. 
Fairmont—'"“A" Street 


Huntington- 
WASHINGTON 
Seattle—1103 


820 8rd Avenue. 


First Ave 


Spokane—6516 Peyton Building. 
WISCONSIN 
Fa Crosse— Front and King Streets. 


Madison—513-19 Williamson Street. 
Milwaukee—120-134 Jefferson St. 


delivery and lowest freight rate can be 


selected accompanied by remittance. 


correspondence to either the Chicago or New York office. 
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The 


Bastian-Blessing Company 
125-131 W. Austin Ave. 
CHICAGO, ILL. 





“REGO” 
Oxygen Regulators 


excel for range and fineness of ad- 
justment, for strength, for conven- 
ience and for reliability. 


Correct in principle and design, they 
are made by pioneer builders of reduc- 
ing valves. 


Thousands are giving constant daily 
satisfaction. 


Approved by the Nationa! Board of 
Underwriters. 


Make “REGO” oxygen regulators 
your standard. 


Write for our catalog 


RESO 


We Sell Manufacturers and Jobbers Only 
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SAFETY FIRS! 





Patented July, 1916 


OXY-ACETYLENE GAUGES 


for 


WELDING and CUTTING 
APPARATUS 








United States Gauge Co. 
67 Wall St., New York 








WORKS: 


Sellersville, Pa. 








BRANCHES: 


681 Market Street 
San Francisco 


Clark St. Bridge 
Chicago, Ill. 


42 W. Larned St. 
Detroit, Mich. 


Board of Trade 
Montreal, Can 
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WELDOX 


Asbestos Welding Panes 


An asbestos welding paper 
scientifically prepared for weld- 
ers. “"Weldox”’ is superior to all 
other asbestos papers for weld- 
ing, as it is free from vegetable 
matter and will not smoke or 
send off unhealthy fumes, so in- 
jurious to eyes and _ lungs. 
‘““Weldox”’ hasa long, tough fibre 
and will stand more hard usage 
than other papers. “‘Weldox’”’ 
asbestos welding paper comes in 
50 lb. and 100 lb. rolls, 36 inches 
wide. 


Asbestos Mittens, plain. 

Asbestos Mittens, reinforced. 

Asbestos Mittens, plain, one finger 
and thumb. 

Asbestos Mittens, reinforced, one fin- 
ger and thumb. 

Asbestos Mittens, rivet faced. 

Asbestos Mittens, 23-inch length over 
all. 

Asbestos Gloves, 5 fingers. 

Asbestos Leggings, 16 in. to 30 in. 
length. 

Asbestos Aprons, made to specifica- 
tions. 

Asbestos Fingers. 








Wick Cloths Packings 
R T Gaskets 

aie _— Theatre Cur- 
Yarns Tubings Galen 


If it's made of Asbestos we have it. 
Write for prices. 


Wealso carry in stock Standard Com- 
mercial Asbestos Paper, 36 inches wide, 


all weights approximately 100 Ibs. to 
the roll. 


F, D. Farnam & Co. 


Asbestos Products for Welders 
20 W. Jackson Blvd. CHICAGO 














Pure 
Oxygen and Hydrogen 
Efficient 
Welding Apparatus 


Universal Oxygen Company 
Sheboygan, Wisconsin 

















No. 8-G for Natural Gas, $6.50 


Preheating Blowpipes 


The two most essential points in welding are: 


FIRST: The use of a proper sized oxy-acetylene 
flame. 


SECOND: The saving of gas by preheating your 


work for the oxy-acetylene flame. 


The first is under your control in the use of the 


oxy-acetylene apparatus you have selected. 


The second, we can aid you in by supplying the 
proper blowpipe for preheating purposes. 


We manufacture blowpipes for use with Coal Gas, 
Natural Gas, Gasoline Gas and Acetylene Gas, with 
Air Blast. 


Our catalog “‘B. X." free for the asking, contains 


full description and prices. WANT ONE? 


Buffalo Dental Manufacturing Co. 
Buffalo, N. Y., U.S. A. 
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Speed up with E. 





G-E Arc Welders control current, heat, and metal building; and do their own chipping 


ERE are some of the waysia which modern 
industry has been speeded up by putting 
electric power to work in the right place. 

Metal mines have boosted output to meet world- 
wide demands. Great central power plants in 
place of small local plants in coal mining areas 
now supply cheaper electric power per ton out- 
put for each mine. All tonnage records have 
been smashed in the steel industry. Greater 
automobile output has lowered prices and given 
better road transportation. More and better 
cloth has been produced at lower power costs. 


The engineering problems solved in putting 
electric power to work in these and other indus- 
tries were many and intricate. Production of 
electrical equipment suited to this work and in 
quantities required is an important part of this 
company’s service to American industries. 

Any problem involving the use of power can 
be simplified by the application of eiectricity. The 
General Electric Company is well equipped to 
lend valuable assistance in working out such 
problems and is glad to co-operate with manu- 
facturers and engineers in every possible way. 














General Office. Steaianaiie N 4 Sales Offices in all large citie 
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No. 2 Harris Welding Outfit 





The largest and most advanced line of high temperature 
gas apparatus.. Complete installations for the most ex- 


tensive manufacturing, metallurgical, chemical and labora 
tory operations, 
Welding Apparatus Carbon Burning Outfits 
Welding Torches Cutting Torches 
Oxy-acetylene Chemical Furnaces 
Air-acetylene Manifolds 


Oxy-hydrogen 


Gaccnanaral Atmospheric Burners 


Oxy-carbo-hydrogen Acetylene and Oxygen 
Oxy-artificial Generators 

Oxy-coal gas Pre-heating Apparatus 
Air-hydrogen Welding Fluxes 
Air-carbo-hydrogen Fittings 


Send for New Catalogue 


THE HARRIS CALORIFIC CO. 


Established 1905 Cleveland, Ohio, U. S. A. Incorporated 1906 

















There’s Profit in a Good 
Welding Outfit 


l, the better the work. 
he work, the greater the demand for it 


The greater the demand, the more volume and the more 
nents 


VULCAN 


Oxy-Acetylene Cutting and 
Welding Outfit 


is the most efficient. No job too big or too small. No out- 
fit oO economical, so reliable—it cannot be surpassed. 


\ Vulean Outfit will be highly profitable for you. But 
bre ure you get a Vulean 


Send for full in- 
formation. As 
for catalog W-1. 


Air 
Reduction 


Sales Co. 


2445 University 
Ave., S. E. 


Minneapolis, 


Minn., U.S.A. 


1l 




















best equipment obtainable. 


Imperial Equipment 
excels in Safety, Speed 
and Economy. Durable, 
dependable and always 
ready for use. In these 
days of intensive con- 
servation, the oppor- 
tunities for transform- 
ing junk piles into prof- 
its are made easy for 
the owner of an Impe- 


rial Outfit. 


WIL C* 


922 South Racine Avenue 








The Imperial Kid Always On the Job! 


In exhibits all over the country the Imperial Welding Kid has emphasized to industrial 
America the superiority of Imperial Welding and Cutting Equipment. Maintain your capac- 
ity production by providing for emergencies and regular shop and contract work with the 


We are headquarters 
for Welding, Cutting, 
Carbon Burning and 
Lead Burning Equip- 
ment and Supplies of 
all kinds and ship on 
short notice. Write for 
the Imperial Catalog 
and full, detailed in- 
formation regarding 
methods of operation, 
economies effected, etc. 


The Imperial Brass Manufacturing Company 


Chicago, III. 
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Linde Oxygen Service Asks 
Fifty-Fifty Cooperation from Its 
Thousands of Patrons 


E, believe we have the service capacity to 
supply the requirements of every user of Oxy- 

gen. We have sixty-four big factories and distrib- 
uting stations, located in the heart of Oxygen 
consuming districts—each of these factories and } 
stations are backed by huge stocks maintained at our [| 
other stations located on Continental Truck Lines. 
And we are adding thousands of new cylinders 
monthly to the hundreds of thousands we have in 
commission—a grand total more than sufficient to 
meet even war-time requirements. 


But We Must Have the 


Cooperation of Patrons to Keep 
the Cylinders Rolling 


Empties must be returned to us promptly. 





This vital factor in the maintenance of the standard of 
service in which all our interests are mutual must be apparent 
to every Oxygen user. To this end we ask you to do your 
bit —see that the empties are gathered promptly and shipped 
with equal promptness to us via the quickest route. 


v 


The Linde Air Products Company 


‘Largest Producers of Oxygen in the World’’ 
42nd Street Building New York City, N. Y. 


P-5 
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\ ELDING LOCOMOTIVE 


CYLINDERS 


The Quick Repair of Locomotives ts a Grave Problem 
—Traflic Must be Moved—W elding is Doing Its Part 


By B. Kopperschmidt 


s most efticient when his work gives him the tl 


other for three years, always working hard and _ faithtully, 

tisfaction and when he is doing conscientiously but without satisfaction either to himself or to his employ 

s Creator intended he should do. Every welde: ers ll is time his father (who was employed in the 
student to the master, should get two things out same institution as master coppersmith) was taking ac- 
rk: First, joy in doing it (or at least satisfaction); count of his talents. Certain characteristics began to stand 
decent living. And the welder who has found the out, and one day his father put the question bluntly to 
ul is blindly craving, the work for which he has him, “Ben, how would you like to be a coppersmith?” His 
talents, gets these. The welder whose whole being answer might possibly be called a grateful yell for yes. Dur- 


a 





Fig. 1. Locomotive Cylinder Before Welding. Fig. 2. Locomotive Cylinder—Left Side, 
t his task becomes an inefficient worker, and a ing the course of the next few years after he mastered his 
urner. profession he did not care to be under accurate directions or 
er blundered a great deal in his youth before he to be eliminated from personal initiative, and craving for 
his present profession. His parents thought ot re responsibility he obtained the foremanship at anoilher 
entirely out of the shops, but when he got s] op and retained such positions to the present day. How- 
ith high school. he knew that he did not care to. ever, a few years later he found, with great regret, that his 
llege,. vet he had not the faintest idea what he handicraft offered him no more complicated problems to 
do for a life work. The whole world looked good solve, no more tasks of big dimensions to accomplish. He 
he could not discover any particular bent His was looking for some new handicraft that could be added 
rted him as a time keeper He did not like it. so. to his own profession to make it more active and more re- 


heerfully from one type ¢ lerical work to a! sponsible and that is how he came to embrace the oxy-acety- 
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Fig. 6. Second Operation Completed. 
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ee oes 


i 


isly to discover some of the hidden 


} 
N¢ 


15 he tound that 


problems to solve before 


After a period of years 


amount of 


of 


indefinite 


mquer the art welding By solving some of 


te operations he daily found new joys and enthu- 


While 
treasures 
to 


battling 


of the 


made his work very interesting. 


yr processes he finally was able discover a 


me 
large defective castings without 


the aid of the 


of reclaiming 


from their position, with oxy- 


lowpipe. 
lt represents a large lo 
at the 


welders, look at figure 1 
that broken 


ut 11 inches deep in the broken piece that was 


vlinder was valve and steam 


neluded all the port holes, two bores and the ex 
ber. At the first glance you will not believe that 
ler could be welded. I thought so, too, but at a 


small possibility of performing thi 


nre Clay 


ped carbon 


ing the 


as 
built directly under the cylinder and across the pit 
s covered with sheet asbestos. ©n top of thes 
two layers of bricks packed with fire clay (so 1 
1 get through), then the bottom of the cylinder 





ee in figure 2, a similar 


ens 


is to 


ulated glass to prevent it from c¢1 


i 


Then we built our walls out of double fire bricks 
crosssections and as high as the cylinder, leaving 
ttom and sides an eight-inch or more fuel displace 
hree large holes were left open and covered t 


light, a 


a dim 


hi 


third glance I began to see tip o1 


Ss operation 
; ae wes ‘nlarge the possibili 
about six hours to enlarge the possibility of suc 


nally 


start to finish for this operation 


succeeded in making the necessary pro 


It required 3s 


of continuous 


Ours 


yrepare the cylinder and 51 
lo realize the intricacy and size of the operation, 


broken and 


not 


cylinder 
lee for himself the new 


the 


possibilities such an op 
that tl 


possible | Wil 


up for welding trade In order the 


iy believe that such operations are 


then one can see and be 
, > y) } 1 tl ” tvlene 
is new method that oxy-acetylene 
no limit 


e performed successfully tomorrow 


method of welding and 


welding opera 


and what we believe to be impossible 


Method of Welding. 


eration had to be performed in three welds o1 

ting it three times 

rst operation as shown in figure 1, we build a tire 
so as to form all the necessary port holes and 
the steam and valve cylinde This core was 


| mixed with two per cent borax and one pet 


Ww 
nd 
Wd 


acking. Then 
around the tracture a 


the 


blocks to fit 


necessary space for fusing of enough 
to build up the face of the steam cylinder and 


extension of the valve cylinder These carbon 


we could advance from bottom 


e one inch thick, so 
nch at a time on each side ft the cylinde 
this purpose two operators, one on each side and 


gether when the top of the valve cylinder was 
\fter these carbon blocks were cut, shaped and 
from 1 to 46 right and left, they were set aside 


i? 


proper order so they could be handled prompt 


\ platform was bu 


In numerical order 1 piece 
iron -26 x 6 x 1 inches, with a pipe supporting it at 
ter, and placed one inch lower where the fracture 
at the steam cylinder as per figure 3. On this plat 
we rested the layers of the carbon blocks Phen the 
ot the steam pipe to the valve cylinder was well 
ith fire clay and supported with fire bricks so as to 

the heat in the furnace. 
xt operation was the building of a furnace and the 


which was done follows 


supported in three places with columns of bricks 


he brick platform, so the cylinder 
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15 


t I t doors, 


heavy sheet asbestos tor the 


tuel when necessary and 


purpose of tire to teed 


also to enable the operators to per- 
each end ef 


form the perat Two holes were left on 
cylinder and the thire ole was made on the right side ot 
cylinder necessary dratt was obtained by separating 


the first row of bricks on top of the brick foundation, about 








one inch apart on all tour sides of the furnace Che turnace 
was then filled about half full with charcoal, eighty per cent, 
and coke twenty per cent and the top of the furnace was 
covered also with heavy sheet asbestos. Our night man then 
kindled tl furnace about 1 a. m. through the draft holes 
and welding was started next morning at 10 a. m Che tirst 
No l carbon blocks were then set on place on the iron 
platform and with two oxweld (No. 15) welding heads we 
soo! it the space filled up and united with the fractured 
wall O increase our ethciency, about 200 pounds of short 
pieces of cast 11 ds was prepared to feed into the molten 
mass of metal and paddled with long welding rods by the 
operator hus we advanced pretty fast one layer on top 
of at ‘ and by 6 p. m. our night welders relieved the 
iF weer” {'s a 
Fig. 7 Second Operation with New Fire Clay Core. 
da n the same operation and they got through 
bout 6 o'clock the next morning. One helper handed the 
long weldi ods to the opérators, fed the small rods, flux, 
el in t ( d drinking water for the operators 
The I ( s then closed at the front and left to cool 
Eo} hours then the second operation began. The 
, tfor is the raised up higher, about one inch 
t the e cvlinder, and again filled about halt 
full with fuel ndled at night and in the morning one layer 
( , ] S s laid to weld a 1'4x7-inch thick cast 
tt e valve cylinder and exhaust chamber. 
This operat , nished in about three hours and then 
avain left to ) r twelve hours 
At the t erat ve built a second core to make up 
the mt of the valve cylinder and the space for the exhaust 
( é locks were cut and shaped so as to 


' 
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re we lett off welding and around the new core, leav- faces in general, and the harder and smoother tl 


t a 
ing all the necessary space for fusing enough metal to make’ the finer must be the oil. Powdered plumbago 3 
up the second bore and the front wall of valve cylinder and used for highly polisiied surfaces. Water is found 
exhaust chamber complete. These carbons were also nu- good lubricant at all rubbing surfaces under wats , 
merated and set.on the same order as in the first operation. many other substances are also in use as lubricants ' 
The welding was started the next day about 6 p. m. and fin- cottonseed oil, olive oil, sperm oil, castor oil, a 
ished on the following morning about 9 a. m. and the job vegetable oils. Hard lubricants include graphite 
was completed. After the welding operation all the draft stone. 
holes and small crevices were closed with fire clay and left The term Ol1L 1s used for substances differi: 


to cool for eighteen hours. both in composition and properties. In this discuss 
. in the welds and ever reference is made particularly to FATTY oils 
it will require dismantling and another five hours welding, 


Although we found two loose sections 


fatty oils are usually classified by arranging then 


nevertheless it was the first of its kind. to what is called :heir iodine value. The iodine 
This operation opened our eyes a little further to discover the percentage of iodine chloride, which 1s absorbe 
a great new field where any large casting, regardless where ©1l, expressed in terms of iodine All commercial 
and how it is broken, could be welded cheaper and better rated in this manner, which shows that they are 
than the so-called free hand welding. less unsaturated oils and capable of absorbing ox 
The writer is not satisfied yet with the greatest possible ostinato” — pitas = _ —— 
speed that he has yet attained in building cast iron metal. ‘POM8¢. Inasmuch as the magnitude of the iodi 


He is working on a method where a sort of crucible can be stands in close relation to the absorption of oxyge: 
_ - > . : ( “ rords t > ary ge power, we ave fe tit 
placed near such a welding operation and hot melted cast yrs " rds pr Ir} Mee st sie os have here 
“te ° = Oo le hazard discussed in this article. 
metal should be poured in the carbon molds and paddled in I the Aza = S 


so as to unite with the bottom and fracture with the aid of _ A very important consideration to be observed in 
a powertul blowpipe and the long welding cast iron welding lubricant is, that it should not absorb oxygen tf! 
rod air, forming a gum which would increase the viscos 


turn rancid, and attack the metal with which it is 
in contact. This liability to oxidize is shown by th 
ming test” in the case of oils. 


Jo not forget, brother welders, that your profession had 
just reached its youth and now it is absolutely necessary that 
we as guardians of this process have not only to stop blun- 


dering, but to take better care of it and develop this youth In the case of oxygen under pressure, we have 1 
i : ° . ‘; i a ifie -eyver: +} Y ’ . - 
into a great established and powerful reclaimer of our na- “°™ magnified several times. Instead of absorbing 
: ’ : = ae Ce : as 910% 7 cer iediena 

tion’s broken machinery. from the air, which contains only 21% of oxygen, 


ee large quantities of oxygen in a very pure condition a 


THE HAZARDOUS USE OF OIL IN CONTACT wiTtH (OS TecHome es 
OXYGEN UNDER PRESSURE. Phe reaction possibilities vary under different cor 

ne which influence the equilibrium change. When oxyge 

By B. C. Condit, Chemist, Burdett Manufacturing Company. bines with oil, there are two reactions — occt 


the oxygen is under pressure Instead of being 


Ww ‘ . oop , . absorbed with slow evolution of heat, the oxygen is 
We learn by experience. rhe truth of this menenen wee e 
phrase has been only too well illustrated in the 
above subject. A few men have “learned by 


rather trite : . ES 
absorbed with consequent sudden evolution of hea 


reaction quickly attains its maximum point and is 
tained by the excess oxygen available. The actua 
developed depends on the nature and quantity of oil 
The following Table gives some concrete examples 


case of the 
experience” 
that oil in contact with oxygen under pressure is not a 
desideratum as far as establishing a good margin of safety 
of operation is concerned, and even now blunders are made 
which must be laid to lack of consideration of the reactions TABLE SHOWING QUANTITY OF HEAT LIBER‘ 


involved in the selection of a safe lubricant for compressors 


and valves in contact with oxygen under pressure. Df COMEESTION OF OILS WEE OA rer? 
The chemistry involved is comparatively simple. Oxygen et 58 
is in itself a powerful oxidizing agent. Every oxidizing Name of Oil. omen ** 
agent as such is capable of being reduced, as we say Paraffin oils -.. par 
chemically. This accords with the first law of energetics, Lard oils-...... : — 
commonly called the Law of the Conservation of Energy. Vegetable oils.. “es 
This law states that no energy is ever lost or gained, or 
more concretely, energy which is given up at One point in Of course some lubricating oils are mixtures bu 
the system under change simultaneously appears at some grand majority can be said to liberate from 9,000 to 
other point or points in that system or its surroundings in calories of heat per gram when oxidized. This means 


another form or forms. if one gram of oil is used to lubricate the valve of an 


Therefore in the reaction under consideration we are Cylinder, that gram of oil in coming in contact wit 
dealing with an oxidizing agent and must consider the possi- oxygen is capable of liberating approximately 10,000 c 
bilities of its reacting with a certain liberation of energy in Of heat. This is sufficient heat to raise the temperat 


the formation of an exidation product. Our first considera- one pound of water 40 degrees Fahrenheit. 

tion, then, in the choice of a lubricant for oxygen valves This quantity of heat is also sufficient to raise tl 

should be to ascertain if this lubricant is susceptible to perature of one pound of oxygen (11.2 cubic feet 

oxidation and the consequent liberation of the heat of forma- degrees Fahrenheit (assuming that the specific heat 

tion of the oxidation product. eas remains constant at all pressures and temperat 
\ lubricant can be defined as any substance applied to This will vaporize the oil under reaction which wt 

machinery or any rubbing surfaces to diminish friction. remain in the gas as a combustible capable of explosiv 

Lubricants fill the interstices between the particles of the tion, and if raised beyond the flash point of the ol! 

surfaces in contact and so prevent their interlacement ignite. 

Tallow is used where the rubbing surfaces are of metal and In the commercial production and use of oxyge! 


wood, and even when they are both metal, if they happen to are three main points where high pressure valves a! 
be rough. Oil is more commonly employed for metal sur- ployed. These are: 














compressor, where the oxygen is pumped 


the charging stand into the cylinders for 


ve and transportation. 


the charging stands, where the gas is passed 
ough a suitable manifold to the cylinders. 
the cylinders themselves. 


of the above instances, special precautions must 
On the 
contain a lubricated packing material, before they 
This 
the 


rved compressor, valves must be repacked 


used tor oxygen can e accomplished by 
the packing in valve 1 substituting an 


This 
carbon tetra-chloride in order to remove any grease 
this that 
oil, and packing can be 


allt 


ated packing. material can be cleaned with 


It should be noted in connection also 


ands constitute a source of 
this 


inated in manner. As a rule, asbestos is good 


s work and should be as free as possible from mineral 


arging stands, valves, with the exception of the 
valve, are the same as the valves on cylinders. When 
ased, these valves frequently contain lubricated pack- 
[his must be removed, the valve thoroughly cleaned 
carbon tetra-chloride, and suitable packing, if any, 
ed in its place. 
piping must also be freed from all traces of oil or 
before oxygen gas is passed through same. Chis 


he present from use of oil in cutting the threads on the 
One or two drops of an oil of high absorption capacity 
xygen on being vaporized may cause an explosion or 


combustion, which, when propagated throughout the 


m, would result in serious damage. 


the cylinders, particular care must be taken to see 


no lubricant with a capacity for absorbing oxygen is 
nt in the valves, either in the packing or as a lubricant 
oving parts. Too much attention cannot be given this 
because therein lies a grave element of danger. Oil 
cylinder valve coming in contact with oxygen will be 
zed by the heat of the attendant reaction, and this oil 
the oxvgen is liable to combustion. A later article 
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il ( sequent is better tor this purpose than ether or 
solene 

\\ i Oxygen valve in a shop are not only 
sk thie wn | but are endangering the lives of their 
tellows. A mistake may be made through ignorance and as 
1 might be pardoned in some cases; but anyone who 
leliberately s oxygen valve knowing the dangers 
attendant thereor s criminally responsible for the result. 

Uxyge nder pressure is a powerful factor in industrial 

erat s vie properly handled, is an obedient serv- 
ant \\hen improperly handled, however, hazards develop 

ecisel . ther industrial operations. Consequently in 
indling oxygen under pressure, tind out the safe method 
procedure and then go ahead 

\Vould you insert a lighted match into a barrel of gasolene? 
then use the same Judgment, and DO NOT oil an oxygen 

SUMMARY. 
— contact wi oxygen absorbs same with liberation 
eat P 
2—This heat is sufficient to vaporize the oil and in some 
cases to raise it above the flash point. 
This vaporized oil is liable to produce an explosive 
xture with the oxygen. 
i—Valves and piping in use with oxygen should contain no 
] ese | be cleaned by methods specified 
EXAMINING BLACKSMITHS. 

The blacksmith is playing a most important part in the 
great war, and he is serving his country both in the army, 
navy and aviation department. The accompanying illustra- 
tion shows two candidates for enlistment in the aviation 
corps ot Canada They are being given an opportunity to 


demonstrate their familiarity with biacksmith work by means 
of the motor truck, which is equipped with a special body con- 
taining the tools achinery, ete., as shown. As may be 

oted, the equipment includes an oxy-acetylene welding outfit 
as well as a lathe, ete —Blacksmith & Wheelwright 














Exvamination,—The 


school Travels on Wheels, a Motor Truck Being 


Utilized 


wksmiths Enlisting With Aviation Corps Are Required to Pass an 
ital the results of some F ‘ ¢ tc te 
this line in the Burdett Laboratories 
vulators are also subject to the s estrictions 4 
1 be kept free from oil at all times. Necess cleat 
regulator can be accomplished by the use otf ca 
hloride. This is non-infla xidizable 


Mi | fotten, a well known instructor of Kansas City, 
: the Baxter Springs Hospital, Baxier Springs, Kansas, 
tl f the result of the careless driving ot a 
t ( Mr. Baxter was responding to a hurry- 
elder at d met the true k on the wrong side of 











TEST DEPARTMENT 


Final Report of Second Lot of Test Welds 
Submitted to The Welding Engineer 


1 he econ iistallment of test welds, submitte ti Lhe ers stood the bending until the sides were parallel 

Hheeldu Pug under the plan announced in the Novem amount otf such bending 1s indicated on the sketcl 
1917, issue, have been Inspecied, vith the results shown Such as did not break under this test were reversed 

the accompanying table and illustrations every case they broke at the tirst blow 

( enelit of those readers who have but recentls \n examination of the fractur was carefully 
f we subscribers, it might be of interest to state that for notice any defects that might exist. and in all cases wl 
the sal ! unttormity all test pieces were turnished, on ap weld was not-ceably defective nothing further wa 
plication, by 7/ Welding I:ngineer The pieces consisted of the idea being that it 1s useless to make any further 
two eces of x?" tank steel, beveled and ready to: veld a weld not sound The idea is tl t what s vante 
" Conder the terms of the trial the welds were made fro termine is how to make a sound weld, and if the 
Conye siecle vere not annealed. and were remtorced not more are to obtain Food results this s 1] e first t] ing t] 
than 1/16 inch, and not ground strive for \fter they are successful in this directi 








Section of welds, magnified twice. Nete variety of locations of fractures. 








(of the eighteén pieces reported in the January issue, but ther examination should he made of the ualities 
test piece fuky-measured up to the requirements weld which cannot be determined by the examinat 
the tirst thing done was to examine the specimens care fracture with a hand glass 
ily with a smal} magnifying glass, and the general appeat In the cases where the welds appeared clean at 
nce is described in the table The piece was next ground the examination was carried furtner by polishing and 
ff to the same thickness as the original metal and clamped a section and examining it under the microscope 
No. 1 No, 37 No. 42 No. 52 
ror ; +. Ps 
=> ae & % 
+ *, » 
> a 
(Ss . 
, ra : 
WeLo ‘A 
. f e . 
ad SPU oS A . 
PF Te, 
es x ~ “45 = ie 
& > ; : . fe ‘ ‘ . A 
: ; s ORIGINAL a 
; : . 
. £ - we : ie 6 ¢ - 





lest piece No. 1 shows 1-3 of only serious defect. Slag, streak and lap on line of weld. Small black dots are oxide. Magnified 200. No. 37 > vs 
part of lap between original and weld. Magnified 200. No. 42 shows only defect in section, lap on line of weld. Magnified 200. No. 52 shows 
gas pockets (“A”) in weld and small amount of oxide. A very good structure. 


to an anvil with the bottom of the weld at the edge of the cases this disclosed imperfections that should not 


anvil. and bent over by successive blows of a twelve-pound and which detract from the strength of the weld. 


sledge Care was taken to round the edges at the point of The general results of the second lot are the same 
hendinge to about 1/16-inch radius to avoid starting a crack at the first. It will be noticed that the welds have tl 
the sharp edge \ number of specimens broke under this type of defects Number one is the best one, but not 


1 1 


treatment before thev had reached a right angle bend. Oth- equal to number thirty of the first lot. Numbers thirt 
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fitty-two and fifty 


the V's 


avoid them 


five are fair, but the defects at the 


and little 


outer 


edges of are unnecessary, a care would 


Chere is nothing special to say about the welding wires 


used, except as noted in the table. There were two cases of 


wire higher in carbon than usual, but as the welds made with 


these were not sound, no conclusions can be drawn to 


as 
the effect of this increase in carbon. 

The 
before and emphasize the need of the welder paying strict 
attention to his work at all times 


microphotographs show about the same defects as 


There is no need of such 
defects, and as they are not common in the welds from which 


the sections that 


were taken, it indicates a little more care 
would avoid them entirely 

It should now be evident that the bending test is a very 
searching that if would use it more 
their own information, they would better their work. 

It is believed that some of those who submitted samples 
thought that tensile tests would be made of their specimens, 
although It be 


that had this opinion that there is no use in spending time in 


one, and welders for 


we may be wrong should clear to anyone 


machining test pieces, until it is reasonably sure that such 
test pieces will be sound and clean, even under microscopic 
examination. Welds that are not microscopically sound will 
good results in tensile tests: 
this 


not give and any that are no- 


ticeably defective in respect give poor results in the 


bending tests. 


Again, a tensile test is not a good criterion of the quality 


of a weld. A sound weld will always have enough tensile 


strength, but its resistance to alternating stress and shock 
are limited. This is a big subject, and needs much investi 
It to that 
welds can be produced by any welder, it is useless to apply 
tests. 


gation. is enough say until consistently sound 


any refined 


The report in the final lot of test pieces will be published 


in the April issue, if the report can be finished in time 
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1 Smith 6 — 4 1%” Ex« ept 
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41 Austin 4 : 11” No 
DB 8 Ps 13%” Not in 
Places 
d3 Dyer 7 1” iz” Except 
| Steel 14” 
ay Oxweld |} 10 %” 7%” to No 
15 | 
40 P.O. L 6 4%” No 
Vana- 1%” 
dium 
| Steel | 
42 D. B 7 Ys” 1% No 
| Steel 
} Low | 
50 D. B | 6 Carbon | 134” Yes 
j Ys 
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52 DB 7 | wy : |} 1%" Except 
| 
55 | D. B 6 | 134” | Except 
Ww.i! 14’ 
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BEND TEST BLO 
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w 
wn 


To Break “an 


WS 





Rev erse 


Bi 
RS 


N°] did not break 
at angle shown 


Appearance of 
Fracture Remarks 





weld. No cra 


on outside 


| Fine grained, clean and!Good 


| sound 
Broke 


loose 


along one!|Tips too small. Full 
side of V, but broke gas pockets and 
through centet laps on one end 
of weld top of weld. Not 
| through by 7” 
Fine grained. Only 1-3} Welding wire has 
| of weld sound much slag in it 
|Broke through one side|/Two-thirds of depth 
of V, cracked at welded 
| other side 
|Broke through lap and|Edzes of weld and 
| center of weld. Fine | not filled up. Lap 
grained. across %” from to 


|Both ends of V on one|Wire higher in ca 

side not weided. Large than usual, about .2 

lap in center. |Ends of V not we 
| 


|One large lap in bottom|Surface not flush. W 
} of V about .25c. Gas pock 
and oxide at one et 

f V 


o : 
Broke mostly through | Not through by %” 
r | 


one side of V. of laps 
|Edges broke after cen-|Ends had gas pock 
| ter. Sound in center and slag 
| 


Sound in center. Bad | Both ends of V had 


at edges. pockets and slag 
| Laps in _ends of weld. | Ends of weld had 
{One lap in top of weld. and slag 
| Rest of weld sound 
Laps in ends of weld | ends of weld full of 
Rest of weld sound pockets and slag or 


Broke in center firs 
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ind il ‘em! There's i 200d shi yin the tt ia i poorn oe nigga of the Union and ™ Canada 
tous Sena ae es Ae Mined sine. Nave ask copies of Mr. Syberkrop’s article. It is 
ss signals. We don’t know what's the matter. “The Infer R 
elding job, then the good welding ship Albert . a re 
re ; -_ . . ‘June 28, 1917. 
e daily life of the watch on duty with the Ma ‘ - . oneal be ennai: cyt vraeis,. Eeaperee o 
Tug “Albert C.,” owned and operated by The - (ed 1 mea al voy Extraordinary of Almighty God: 
Welding Co., Limited, 138 Inspector St., Mon git i wen 
\. M. Barry, Managing Director. The tug is used : ca ‘. that familiar name for T have always 
ee port of Wiawisesl tot Rikctcic and Des been very close t 1, much closer than you could ever know. 
velding and cutting. The boat is fully equipped “From the time that you were yet an undeveloped being in 
ill kinds of boiler repairs, also a large 12x12x12 your ther’s wom have shaped your destiny for my own 
ise Locomotive Type Air Compressor. The com pUrpost 
y entering the second season with this outfit, 1917 “In the days Rome I created a roughneck known in his- 
y prosperous year, the tug working on an average tory as Nero: he was a vulgar character and suited my _ pur- 
rs per week. pose at that particular time. In these modern days a classic 
—— ; : demon and efficient super-criminal was needed and as I know 
BIG SHIPS CUT IN TWO. the Hohenzollern blood I picked you as my special instrument 
hat is amazing to the layman is being performed on place on earth an annex of hell. I gave you abnormal am- 
t Lakes, where mighty ore carriers that ply ordinar bition, likewise an over supply of egotism that you might not 
Duluth and the ports of Lake Erie are being cut discover your own failings; I twisted your mind to that of a 














| 





all 


— 


The Latest “Chaser.” 

Not a Submarine Chaser, But a “Trouble Chaser.” Owned and Operated by the St, Lawrence Welding Co., Montreal, Quebeck. 
» so they may pass through the Welland Canal to the mad man wi certain normal tendencies to carry you by, a 
t and put into service in war trade It is impossible most dangerous character placed in power; I gave you the 
se vessels to be taken through the canal as they were power f a hypnotist and a certain magnetic force that you 
ngineering science solved what would seem to the night sway your people 1 am responsible for the deformed 
insurmountable problem These monster vessels al that hangs helpless on your left, for your crippled condi- 
ded in the middle by an acetylene flame; the open n embitters vy hire and destroys all noble impulses that 
losed and half of the ship is taken through the canal ght otherwise alse me anxiety, but your strong sword arm 
ther half follows and, in the St. Lawrence, the two are is driven your ambition that squelches all sentiment and 
ssether again Emergency Fleet News pity; I placed in your soul a deep hatred for all things Eng- 
= ish, for of all nations on earth I hate England most; wherever 
THE DEVIL HAS RESIGNED. England plants her flag she brings order out of chaos and the 
hated Cross follows the Union Jack; under her rule wild 
a ae tribes become tillers of the soil and in due time practical! citi- 
in Letter, to German Ruler, Informs Him He Has zens: she is the great civilizer of the globe and I HATE HER. 


Ousted All Other Evildoers From Pinnacle of 


I planted in 


Vi 


ur soul a cruel hatred for your mother because 


Infamy. SHE was English and left my good friend Bismarck to fan 

——— the flame I had kindled. Recent history proves how well our 
s Syberkrop, of Creston, has acquired much fame in re- work was done. It broke your royal mother’s heart, but I 
eeks as author of a satire on Kaiser Wilhelm. Requests gained my purpose. 


me to him from Tumulty, Secretary Daniels and Roose- 


(Continued on Page 36) 
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TRAINING SOLDIER WELDERS. 
I t. Lorn Campbell, Jr... O. R. C., U.S. Arn 

| 1+ SHES] ivs ind eparation tor 1 ré¢ 4 
general te t 1s eing taken by all welders in the met 
rt ‘ ( nm meetir the great demani re 

; t t thie rious departments ot the ar 
| ¢ ( il idea to those Oo are not already 
familia th the ition, this epportunity is taken to out 
line it ( done in one articular branch of the ser 
ce 2a t ( tne the general belief that the government 
1 Oot i ik ¢ t the yreat den i ds tor OXY acetvlene opera 
tors 

he art nay be likened to a large ndustry, such as may 
e tound in all parts of the commercial world, and it has had 
to e educated as to the use and application of the oxy 
wcetylene process. Possibly the first real awakening as to 
the possibilitie tt this great art was brought out in the past 
Mexican fracas vhen motor trucks were tirst called int 
play to replace the horse and mule. In theory it may be 














Lieut. Lorn Campbell, Jr. 
ll right to ass ‘ it all replacements which are necessary 
for repairs may be carried in stock, but the welder realizes 
that such things as | roke auto trames, broken water jac kets 
on evlinder blocks, ete. are truly a welder’s job. This proved 
to be the case mg the border: tor while there were many 
replacement parts on hand, yet, at one time there were ten 
ot tiftec trucks out otf commission On account of lack of 
repairs We was not then really known to the ofticers 
in command t in order to determine whether the process 
could be applied to their repairs, it was decided to have a 
welder fro i near-by town brought on the job, the result 
of his efforts being ted Fortunately for the entire indus 
try this in was a very skilled operator and had the whole 
ten trucks back in service again within two days He was 
then kept on hand and his services utilized daily in the repair 
and maintenance of all trucks With the general motoriza 


Mobrle 


pair question brou 


for overseas duty, the care and re 
} 


tion ot ill Forces, 
welding to the fore and 


ts 


ject of 


1ito 


le su 


le process has lually come own and t 
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repair truck and base depot had been equipp: 
acetylene welding and cutting units of the very lat 
In the new National Army, the major part of the ( 
sioned Personnel in the Ordnance and Quartermaste 
are alert automobile engineers and executives 


ready quite familiar with the value and applicati 
ing, and are continually calling their various Dey 
attention to the requirements, so far as the op 
concerned, for they, in their civil life have realized 
extent they relied upon these same operators. [1 


acquaint not only the enlisted men the officers 
ractors and trucks 
the 


has established what is known as Motor Section 


with the details and repair of all 


the various parts of the service, Ordnance Depa 
Inst 


Schools, where intensified training is given in vari 
of the apparatus to be used overseas. It is in this 
ment that welders are being trained and equipped 
ice 

There have been many suggestions made concerni 


Welders, but 


World as a whole has never been active in meeting the 


training of Oxy-acetylene the Con 


age of skilled operators. The Ordnance Department 
taking men who have had little or no training in 
and turning them out as all-around welders, in thirt 


To the welding trade this wil 


a very short period in which to train a man in this part 


of intensified training. 


line, but the results that are being secured are 


the 


very © 


and officers in 


tory charge are very well pleased 
the interest taken by the students and by the co-oper 
of the manufacturers of apparatus, who have offered 


suggestions and helps in getting the course under way 


Thirty days is naturally a very short time in wl 


turn out an Oxy-Acetylene operator, but the 


course 


struction differs considerably from the general impr 
of Oxy-Acetylene instruction, insomuch that the stude: 
plies himself at first only to the welding of spt 


and tested in every p 
the 


the character of the weld, and to the welder’s ability to 


which are immediately broken 


manner. The interior of a weld being true inde 


dle his metal, flame and filler rod. This method is use 





cast iron, steel, malleable iron and aluminum, in the 


named, and as soon as a student is capable of handlit 
particular metal to the satisfaction of his instructor 
then placed on more complicated jobs and taught the eft 
of contraction and expansion of this particular metal 


next to the actual fusing of the metals, is the whole sect 


the successful welder. All applications cannot possibl 
taken up in the short time this course covers, but thy 
lectures and chalk talks given by the instructors covet 
pansion and contraction in a seneral way and _ starts 


student’s mind the channels, s¢ 


when various jobs are brought in, 


thinking along proper 


the student will know 


quickly what kind of metal he is to work on, the ki 
filler rods to use and whether preheating is necessat 
not. The work which the students have in_ the 
are the parts of the tractors and motor-trucks whicl 


manufacturers have either discarded or wish to reclaim 
that will be back of 
that in this way these welding students becom: 


are the same encountered overseas 


line: so 


will be expe 


familiar with the parts and jobs which they 


to work on, when the time comes 

Many of the men received as students 
hI 

possibly 


some training in welding and are 


with cast iron and steel welding, but do not know how 


dle 


is quite 


malleable 


the 


iron, brass or aluminum, while witl t] 


reverse. These men are 


manner, emphasis, however, heing laid upon. the 


which they do not know. Other men are not acquainted 


all, had 


have found that welding appeals to them and appreciate 


welding at but have mechanical training 


some 


opportunity to learn such an interesting as well 
trade 


is pr 


while in the service of the All da 


covernment 














uarters 


nformation is desired concerning enlistment, or 


he actual welding itself and in the evening the men 


eir time to writing up their lectures and reading text 


ich have been issued to them, or dr literature 


the | 


awine 


vbr 


which 


library, instructors have accumulated at 
hese Ordnance Welding Schools 
te status cards are kept of each welder’s efforts in 


ls concerning his actual welding w and his abil 
n in portraying his thoughts on paper, in order to 
the 


e him in the 


service in capacity which he is 


many cases wh'le a man may be a first class 


Major Roy A. Shaw. 


i@ may not be capable ot expressing his thoughts 


rs and therefore he would not do as an additional in 

whereas, the man who can, is generally used as a 
rr at some other school. There are many opportuni 
welders in every branch of the service and if addi 


other 
the Commanding 
Military 


ittention 


ne will be very gladly answered is 
Motor 
Holt Tractor 

etylene Welding Dept 


the Schools, 


I1., 


Section Instruction 


Mtg es Peoria, 


the desire of the otticers in charge of these welding 


hat as much co-operation be obtained from the Oxy- 


lene world as possible, for :t is to its advantage as well 
vovernment’s to turn out efficient operators and any 
ons for intensified instruction: any new processes 
ire: or other data which could possibly assist in 
efficient welders will be very gratefully received 
bove address 
reader will gain some idea of the evening lectures 
velding students by read'ne the following outline ot 
which will be published in the April issue of The 
Engineer. These lectures are the same as are being 
other branches of government service and were pre 
1 W elding 


and furnished to the government by the U. 5 


Minn 


1 neapolis, 
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Major Roy A. Shaw. 


_* \. Shaw, a prominent member of track 


very active participant in the affairs of the International 


the and a 


\cetylene Association, has been called to the service, being 
issioned a Major, Quartermaster Corps, National Army.. 
Supply Control 


| ot the 
. Washington, D. C 


He took up his 
Mr. 


Division, ofttice 


February, upon the request of 


R. J. Thorne, of Chicago, who is assistant to General Goe 
thals, Acting Quartermaster General 

Major Shaw was at one time sales manager of the Acety- 

lene Apparatus Mfg. Co., and later manager of the Oxweld 

Acetylene Co \bout four years ago he was elected vice 
president of the Union Carbide Sales Co. 
First. Lieut. C. K. Rickel. 

Rickel was the second member of the tirm of 


BE Gy 

Campbell & Rickel, and he was an officer of 
States Welding Co 
the | 


trang 


the United 
He was born July 2nd, 1890, and was ed 
of Minnesota. 


Fort 


ucated at niversity Hle entered the sec 


ond officers’ camp at Snelling and was com 








Lieut. Cyrus Kennedy Rickel. 


In 


transferred on request to the Ordnance De 


First Lieutenant of Intantry February ot 


this vear he was 


partment and has been assigned for duty to Motor Section 
Instruction S« hools. Ordnance Dept : Peoria, 11] 
First Lieut. Lorn Campbell, Jr. 
I 1EUT. Campbell first became interested in the w elding 
4 business as a partner in the firm of Campbell & Rickel, 


ybbers of apparatus Minn., which firm later 


Minneapolis, 


became the United States Welding Co. He was born May 
1st. 1891 and was educated at the University of Minnesota. 
He is on duty at Motor Section Instruction Schools, Ord 
nance Dept, Peoria, 1 \ photograph of Lieut. Campbell 
appears on page 22 
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Hints for the Welder 


When you finish an interesting piece of work, can you set down on paper 


the manner in which you went about the job, how you prepared the work 
and how the job was done? Have you learned some little stunt every 
welder ought to know? Contributions to this department are paid for. 
Write it down any old way—I'll polish it up. Makearough pencil sketch 
and our draughtsman will fix it up fine. Line drawings are more practi- 
cal than photographs. Do it today—the men on the firing line are waiting. 
L. B. Mackenzie, Editor. 





WELDING STELITE. 


Editor 
Che problem otf welding Stelite has come before me. What 
information can you give me? I have some Stelite to weld 


on carbon shanks. What welding stock shall I use and how 
will this compare with welding high speed steel? 
D. J. Duke 

\nswet 

lo weld Stelite to mild steel shanks, proceed as follows 

Mix some fire clay with a little borax and granulated 
vlass and set the stelite plate on a 1-inch thick layer of fire 
clay, then build up about '%-inch metal on the side to be 
welded, using a 'g-inch nickel steel welding rod and a clean- 
ing powder used for cast iron mixed with two percent of sal 
ammoniac powder. Then preheat the shank at the edges to 
be welded to a cherry red and set the stelite plated, attached 
with the fire clay if possible, close to the shank and weld 
the sides with the same welding rod. No cleaning powder is 
necessary for the latter operation. If the fire clay breaks 
durine the setting of the stelite to the shank a new layet 
thout 1 inch thick may be replaced Editor 

FLUE SHEET EXPANSION. 

Editor 

Enclosed please find sketch of front flue sheet of locomo 
tive fire box. Note on sketch where patch has been welded in 
We do not understand just how to take care of the expansion 
and contraction, the weld cracks at either end marked A’ A”. 


This patch is 24” long, 8” wide. 


Please advise us as how to weld this flue sheet to be suc- 
cessful. C. R. Coen 
Answer 

Your trouble was caused by trying to avoid bridge welding 
and the way the patch was laid out you were bound to have 
no success. I have marked with dark pencil the way this 
sheet should have been cut and patch inserted. Weld from 
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A to B and then weld all bridges and I’ll warrant that 
pansion won't bother you. This method is being us 
several large R. R. shops with entire success Edit 


ENGINE CYLINDER. 
Editor: 
The enclosed sketch shows an engine cylinder, whicl 
badly broken by the piston crank bolts becoming deta 


and the piston shooting up through the inner and outer vy 
the 


of cylinder block. The inner wall immediately over 
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ton was broken into 27 pieces. These were carefully 

together and welded by the oxy-acetylene torch into 
piece, to fit as closely over the inside wall as possible 
then the whole inside wall was welded into place. 

which the outside wall was built up, and lastly the wate 
take cap was fitted together. The whole job was pre; 
and welded, after which it was tested in 7 hours work 
though a wreck like this would at first sight appear be) 
repair, the engine is apparently as strong as ever an 
giving service every day without any apparent effect o1 
of power. J. Raymond Fuel 
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MAKIN : > whole | J j 
G A STOVE. the whole head is red. Now turn your burner down just a 
| little and when very dark red, a little more, and so on until 
nding you three sketches I hope will do somebody out. Then turn head upside down, covering manifold in 
] have one of the stoves (Fig. 1) in operation warm ashes or sand. leaving top side open to cool 
rders for several. Stove is made of a carbide can W. B. Hunt 
. ». ‘ 


WELDING A CYLINDER. 


Fea 
e < Fj [he accompanying illustration shows how J. D. Leveille, 
ee Westfield, Mass., handled a difficult job without the use of a 


charcoal fire 





} 
| 
| 1} . — 


Sea al - | im “ = 
— 4 Lyi | | 10” bore 
ii | 
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> fp j { 
Lal | 
\ gail J 
| ftaine mad 
~ J Ot “4 or Ye 
ae <0" 
ip \ , 
) \ ye 
7 SS ? Cate 
Fig. 1. “ae 
- \ 
ew scraps of 3%” or 14” iron rods. This heater works Lf ‘ he ” 
1 is not bad looking for shop or office , ‘ae 
rocess of keeping the Ford cylinder block cool (Fig 2__\ ptlllacaciartbis, 
isy. When brass tubing is not to be had use an old : aes 
Welding by J. D. Leveille, 
a AY Sk SE KR RN 
: ; i HEAT PRODUCTION IN ARC. 
, . Dear Editor 
i Fs : 5 Have noted the comments of Mr. S. W. Miller with re- 
gard to articie on “Heat Production in the Electric Arc.” 
‘ i : Mr. Miller has attempted to draw some conclusions from the 
eee eee, ET ea ease EE “a tensile strength of the specimens tested. We drew no con- 
! clusions from these figures. Our conclusions were based en- 
tirely upon whether the specimen broke in the weld or out- 
side of it. In every case where the specimen broke in the 
weld, the cause was incomplete fusion of the entire section. 
Fig. 2. With regard to the Type “A” or full bevel test pieces, 
would say that we were entirely correct in that all of them 
asing, turning it in the lathe to fit bearing. Couple — proke outside of the weld. It is true, specimen 3 broke with- 


»one end and then to faucet. Make about 3x” hole in in the white lines, and yet it was outside of the weld. As 
end to allow just enough water to flow to keep cool. far as these specimens are concerned, nothing at all was 
tive to Fig. 3. Put preheating burner in manifold so Jearned where the specimen broke outside of the weld. We 
knew simply that the weld was stronger than the material, 

fad G all being finished to the saine section. However, where the 

= break was inside of the weld, we were able to determine the 

character of the weld and the degree of penetration. The on- 
ly reason that the type “A” unit showed up a greater strength 


I . ———t as compared with the material than some of the other joints 
was that in every case we made a good weld. All the surface 
being exposed to the action of the arc and a comparativeiy 
low current being sufficient to cause fusion of the surface. 

The type “B” or half level point offers no such favorable 
condition to welding as far as penetration is concerned, be- 
Fig. 3. cause at adjacent edges of the joint there is an appreciable 


thickness of metal, which must be actually penetrated before 
complete fusion of the joint can be attained, and that is why 


me strikes heavy part of casting. When beginning 
this type of joint requires a higher current than the full bevel 


llow it to heat and just before the upper part of the 
Id begins to show red make your weld. By this time joint 
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t requires more penetration that the halt ton tooth I swing wheel down so tooth is about 
revel at that reason a still higher current is necessary and fill in what is necessary and run ir £ 
\ ittempt to analyze these tests on the basis of tensil smooth. I then swing wheel over to other side 

ll lead t nowhere at all, just as Mr Miller sug other side of tooth. The size tee rete t 


> 1 
follow _ 













penetration in the different types of Tooth 1%” wide at base. 2%” long 
= cal thias Santa anewel this ik eiitaa:: “Seeannieaes” ulead ] isi ; “ 
O ¢ erved their purpose very well, and hay press gear wheel in mind, into which 
subst tiated tlh ideas whicl ‘ } he cn + hef 1 — : 
’ antiated e ideas which we had on the subjec etore eight teeth at different times in the last two vears 











1 y the test the teeth I put in have broken. Just a few days 

What Mr. Miller terms soundness is what we were dealing jn three teeth of the siz above mentioned Phe 

vith it his instance, except that we were dealing with a vas consumption was as follows: 5 hours labor g 

particular kind of soundness feet oxygen and acetylene in proportion, 2 quarts 

In every case, the metal in the weld was excellent, the only preheating. 
he 


heat Where it was 


The nice thing about it was, it took onl 


triation Was the penetration of the utes or less to dress up the three teeth. 
insufficient, it simply meant that a part of the section was not eee buildin a 

. - above ay oO ) ding in teeth does not re 
fused, but the metal simply fused for a certain percentage ot 























‘ much skill as building up a tooth without any s 
the distance down and ran in the rest of the way - ' ; y= 
* ) ) - guide to go by. It saves at least from 25% t 
we are te onsider these tensile strengths as an indi . , , 
r le also saves considerable labor dressing up tooth ec 


tion of th ualt r the self uuld be neces : i 
catior e quality of the metal itself, it would be nece makes a stronger job.—J. N. Hanna 
1 j ™ 


iry to know the actual section of the break, because if one 

quarter of the surface of the break was not welded, then 

the actual tensile strength is much higher than the figures THE WELDING. 
ild indicate On account of the fact that the figures in- Editor 

dicate nothing of value, we did not attempt to use them in Noticing an article in the November number of 
drawing our conclusions. Looking at it in this light, I be ing Engineer regarding boiler fue weldine woul 
lieve Mr. Miller will have all his difficulties cleared up . 


: you permit me to submit my method of doi sal 
ARC WELDING MACHINE CO., IN¢ 


' claiming it as the best, but merely as a friendly e> 
O. A. Kenyon, Electrical Engineer 


ideas and with a view of “drawing out” the other 





ideas on this particular line of welding. It is an wm 
1 


BUILDING UP TEETH fact that the old method of forge welding has pas 










Editor oblivion in nearly all shops that are abreast with tl 
I am sending vou a sketch of a cast gear wheel, showin; Boiler flue welding by the oxy-acetylene process is 
my method of putting broken cogs in large gear Wheels. | stay and it behooves the ones who are developit 
cut down n each side of rim where tooth 1s broken out, sav process to five it deep thought and use everv eff 
rbout 34 to "and about 1” deep. Then I make a skeleton tain the highest standard of excellence as regar 
tooth of say 10 gauge steel plate and weld between the two mum of strength with a minimum of time and gas 
lates a 5«” round steel bar, this skeleton tooth just fits attain this an exchange of ideas and experienc: 
snug mt the recesses of rim cut out and must also be the sential The practice of taking out old flues, cle 





> 


t height | then take a compass or divider and take the and welding on “safe ends” is a very commor re 
stance between two teeth in gear, or from center to center begin with the cleaning process. We put the 


volving drum or “Rattler,” running them from t 


hours, which removes all scale and also 


defect that might be in the flue \fter cutting off e1 


[ Vil u 
ony ro} i the flues are ready for welding. In practice we 
L ! ! LI | | || IL that bevelling is not necessary, as a strong flame 

























leton trate the thickness of the metal ver nicely whet 
Tooth ae handled, thus eliminating the trouble and e 
wAW, Be ulrwee elling. T use roller bearings at each end of flu 
D | en it to revolve freely, and place ends to be welded 
CUT 


holding them in line with a clamp made of tw 





suitable angle iron (16” long) with hand screw \fte 
ing three or four places clamp is removed I use 
7 -y Dv top way iron welding rod, never larger than this S 
C) y e atyiticiy should melt instantly when wanted. I also weld t 
Weld 5/8 —_ strong flame, using a tip one or two sizes larger th 
, work of same thickness. A beginner on flues will 
sin betalas very difficult to do at first but after “shooting” a 
will soon learn to keep his torch moving. The strot 
Fig] s_I enables the operator to preheat ahead and keep t 
_ : a going, thereby increasing the speed very much over 
fi iE View PI tip method. He should watch the opening and { “ 
in or meeting in a molten state a short distance ' 
rod, which is following very rapidly After welding s 
“ 
lhe skeleton tooth is then centered and I am ready to pre- has cooled a helper removes any uneven places , 
heat rim and one or two spokes to prevent cracking wheel. I ute on an emery wheel. Each flue should be tested s 
do not preheai very hot. The wheel is turned with broken y plugging one end and filling with water , 
ooth up. Skeleton tooth is spot welded in each side of rim, welded seam with the hammer and using light bl 
just enough to hold tooth in place while welding. The space to bring out any defect that might exist 
underneath skeleton tooth is then filled in with cast iron. A The cost of welding is very easily obtained as 


bar is run through hub of wheel and supported in trussels, ord can and should be kept of gas consu 


this being done at beginning of operation time of cutting, welding and testing 






is filled in up as high as the bar of the skele I may at some future time have somethit 





process VS. 


ter is 


was injured by an 


admitted that it is possible to 


I the 
netal is maintained at a 


nnected in 


re interesting to 


is shown in Fig. 1, which supplied the coke ovens 
the largest gas producing plants in the [ te 
1 which was considered by experts to be absolute 
‘ ; 
as there was not one miece < 1 1 the et! i 
suddenly and without warning collapsed and _ fel! 
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€ €ost 


per tlue from start to finish by 


torge welding 


like to hear from others on this subject 


C. Bolles. 


EFFECT OF WELDING. 


very much interested in tests reported it 


ry issue, made at the works of the Westinghouse 


Ikast Pittsburgh, Pa., tending to show the effect 
ric arc on material adjacent to the weld. 
ter has taken an active interest in effects of this 
number of years, and was not aware that there’ 


lef current to the effect that material adjacent to 


are of 60 volts, 


although it is 


| injure material that 


in the weld with an arc of 60-volts 


ct of an are upon the material adjacent to the 


vendent upon all factors whicl 


that 


determine the ten 


metal at point, and the length of time 


high temperature 


series with a reactance, produce a tre 


‘ature rise at the moment of breaking the cit 


is arcs of this kind which possess the power to 


mere striking and breaking of the arn 


continue the 1 in the 


vestigations 


which a reactor 1s connecte and also to 
s in which the metal deposited in the weld is part 
prece 
edly, metal deposited on the solid plate in the forn 
( inves the Structure of the stee iS Was evidenced 
Case il elo va ) i re ( ) area iS wel 
ease in tensile stret Phe ter has used this 
local heat treat ed joints, that ts 
o a laver ¢ ( | he weld after 1t is 
ind ther i ! e result that tl 
eer and the s practicall eli 


1 
e most pecthar rec s 1 t S eve come t 

vn herewit 
coal towe st it a r 150 teet. trot 








i twiste yen iss of a thousand shapes and angles, «s 
s] vn herewit n F ry. 2 

Ei Oxy-Acetylene Cutting biow Pipes were put into 
conti us service for seven days and nights in the process 
of removing this great mass of wreckage, and. 130 tanks of 
OXY ge and acetylene gas were consumed in its demolition 

Architects and mechanical engineers were at once called 
nto consultation and found that a considerable deposit of 











34: 10-J5- 





1; 1] ky ht was the en 


st ed on the many flat beams, corners and 
ns, \ took fire from the coke ovens below, and 
st t of the huge pile of coal in the tower at 
e to] and the steel supports becoming red hot 

thre 1 e to buckle and collaps« 
il ay mechanical lesson learned in this con 
i new steel and concrete tower was construct 
ices and corners eliminated by covering 


of steel at angles suthicient to 


coal dust to the ground below. 


te the eposits of 
Ived the problem and proved to be an 
echanical success 


} 


rineer in charge of the cut- 


WELDING PIPE. 


Would appreciate data on welding 10-inch pipe to 

R ‘ e, cost per weld and the best method. 
€ P e the edges of the pipe so’as to form a 60 
egrees angle Separate the edves. slightly Hold the 
velope of the flante is directed towards the 
1 portiot Have the pipe turned while welding so that 
eld i lwa progressing slightly uphill to prevent the 

he molten metal going on to cold metal 


t recognize the. ordinary rules of welding 
an these , secure fusion without burning Use the 
li¢, f Inu arbon welding rod and build up your weld 


¢ eater that the pipe. 
eld, as you are probably aware, depends 
eli Roughly speaking ,vou should use 10 


etvlene per linear foot of weld. The amount 


i 


e will depend upon your tore h, but it will be 
t the same il unt as the acetylene and probably more 
t one pound of welding rods_ per 
¢ ] t 
ce Dept has opened another school of 


Wis 
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Teaching the Soldier. 


I! will be of interest to the trade to learn that the recently 

established Davis-Bournonville School of Welding, at 
Jersey City, has been closed to the public, all of the facilities 
and resources of the school being placed at the disposal of 
the Government (he school, under the direction of Mr. 
Henry Cave, Director of the Department of Technical Re- 
search, is working to capacity in training soldiers. 

When this war is won, as it most assuredly will be won, 
a great many corporations and a great many individuals, 
vithout military rank or title, will be entitled to the thanks 


, 
the nation 


Test Your Welds. 


” this issue of The Welding Engineer appears a report on 
the second installment of test pieces recently submitted 

t purposes We regret tO say that the proportion 

f | 1d 

) rood welds t 


» bad welds is distressing. It would appear 
any welders are relying upon outward appearance 
‘lone and not many of them are testing their own work. 


It is not difficult to give your own handwork “the once 


ver” Weld up a few pieces of tank steel, ™%”x2” and try 
the simple bending test. The adverse results may surpris« 
Some shops do this every week 


Army Welders. 


* LSEWHERE in this issue we are publishing a report oi 
the work being done at the Motor Section Instruction 


Schools, Ordnance Department, U. S. Army, Peoria, III 
[his is, we believe, a step in the right direction. The army 
needs welders and as there are very few welders who are 
eligible it is necessary to train them. These men, after the 


war, will find profitable employment in a trade which is now 


icapped by a scarcity of operators. 





THE WELDING ENGINEER 
Soaking the Publisher. 


States is no doubt due 
grade technical Journals available, at low prices 
in America is cheap, and we can 


very day we made it possible for 


meantime, but for every one 
are thousands who are simply doi 
War Review 
peal) increases the second class 
and periodicals, in some cases 900 percent. 
to be applied, which means that 
Chicago the more you are going to pay for your copy 
Welding Engineer. 

The section of the Revenue Bill establishing 
ond-class mail rates and zone system should be rep: 
tax should be levied on the information that reaches t 


We do not believe in the policy of bombarding 
bers of Congress with frantic appeals to do or not 
that or the other; but this is a government 
their chosen representatives, 
blow aimed at an institution which means more to den 
than any other 





an efficient periodical press circulating 
among the people of this nation. ~ 
age rates sets up barriers between different sections 
country when the whole purpose of our lawmakers shi 
to cement the people into one solid invisible 





Welders and Ships. 


YE have recently been asked to 


have dependents and who are unable to 
The men behind are every bit as important.as the luc! 
lows at the front. The wages are good, and 
If you will accept a position as a welder or 


. : -lenzie 
in a ship vard or navy yard, write Mackenzie 


Welding As An Occupation. 

doubt the greatest factor 1 
1e oxy-acetylene field has been the scarcity o 
It is not difficult to sell good 


purchaser of the apparatus 


The man possessing 





roads he may take, all of wil 
and important vocation. 
Should the would-be welder e 


or study under a practical welder, the cost will be proba 


less than one hundred dollars. 
under favorable conditions. 
his country, and at the same 


rained in the art of welding—a very 
welding business. 


raining welders 





>OTLER WELDING 


Perhaps in No Other F 


eld Is the 


Art of Welding Making 


Such Rapid Progress as in the Field of Boiler Repairs 


to human fallibility, it is a fact that practically all 
toward perfection by 
e and that one seldom hears of a new thing being per- 


the start. 


levices have to be developed 
This is very true of the oxy-acetylene weld- 
nd particularly so of boiler welding, 
that approximated on any 

machine yet devised. The competitors of oxy-acety- 
welding started with a theory that the high temperature 
which the boiler 


which is subjected 


resses in service cannot be 


plate is submitted 


mal disturbance in the 


will set up a 
vie‘nity of the 


great 
weld. Another 
ry set against gas 
he weld. 
hese two theories are worthy 
proper study by all oxy-acetylene welders and 
rticularly those who are engaged in boiler or tank welding 
studying the first theory that the 
the gas flame for a 


of consideration and should 
ven the 


thermal disturbance 
duced by longer period on the metal, 
as to raise it to the fusing temperature, one will find this 
That is, a considerable change in the 

wth of crystals will set in the vicinity of the weld. It 
ill appear that the agent that causes this trouble is heat 
However, we that it is heat who brought 
he birth of many new steels, and while heat can be employed 

increase the life in metals, 


ory accurate. 


must not forget 


heat can and de 
if this agent 


shall 


also reduce 
oy the life and strength of metals. Therefore, 
at our disposal, remains for 
nploy it, 


ik; 


us to study how we 


so as to obtain the best results 
is a well known fact that the structure of any 
us weld that is cemposed of the added 
etal. The structure of the boiler plate 
ast metal, 
nd mechanical treatment, to a 


The 
gent to refine the grain in the 


autoge 
metal, is a cast 
was originally also 
but has been refined by the operations of heat 
that we call 


strong metal 


ler plate. question is, can we employ the heating 
vicinity of a weld and to 
the structure of the cast metal from the 

near to that of the boiler plate? 
essfully, if the operator knows the 


perties of mild steel. 


inge welding line 

It can be employed suc 
» physical and the chemical 
“onsidering that an experienced operator has made a good 
well the 
heat will 


ld on a fire box side sheet, and regardless how 


veld looks or how good a flame he had, the welding 
in the vicinity of the weld and will also 
ive a cast metil weld in the welding line 


to employ the heating flame of the b 


ge the strueture 

It is necessar\ 
lowpipe to renne 
grain and to increase elongation in the welding line by a 
heat 


following method: 


hanical and treatment The writer recommends 


Preparatory to welding, two rows of 
bolts should be set in on the opposite sheet, 
and tightened against the sheet that 
After the welding is completed, the op 
welding line 
long and two inches wide at a time and 


above and 
ler the welding line, 
to be welded. 
tor should anneal to a bright red the space 
ut three inches 
mer lightly 


with hand hammer until the metal becomes 


rry red, then the hammering must stop. The stay bolts 
e back of the sheet will prevent the sheet from spring 
and hold the sheet at the heated area rigidly The 


operation should be followed until t!e whole line is 


ealed and hammered. If in addition to tht te heat and me 
ical treatments, provision 
ontraction while the 


annealing 


was made for the 
for the welding 


danger of losing 


expansion 
metal was heate 
then 


o +1 - 
operations, nere 18 no 


welding is incorporation of iron oxide 


the mechanical properties of the boiler plate in the line of 
welding or in the vicinity of the weld. 
The second 


welder, is the 


theory that is laid against the oxy-acetylene 


incorporation of iron oxide in the weld. In 


the early days of welding, the writer heard so much about this 
molten iron at the 


iron oxide that dissolves into the rate of 










ce ea ak ee | i 
AL AEFEEd hoes 4sesoddbtbesoges 
“TI tttttttttt+t+ee+et+e++t+++ 
LL 6-6-4-4-4444444444444444444444 


7 











> FHF HFFEFHHH HHH Hose eesees 
m= ‘=e eS eeeee: stttetesesees Welding 
et See teeter es FHooooos Ty 
s+ $4O44O 44404 $Hooooosy 7e 
mt HOO OO O4444 
‘++ +O OOo eeoeeose > 
J+ sss SSS TS IIIS IS3SF SIIISIIF 
at Oe 2OS84 SOs 2506 9SH6 8964508 
LTIT—- FOF HOH OHHH 4444404440444 444 | 
E9456 498 84S46R 0004865000 08 ¥ 
nf $HOFFFHSOH HS SS4s Hose ss sosos | 
MAAR RAD OA ng SS! Ot RN ° 
- ++. S++ oy 
- $+ $04 a | - 
++ oy + 2 


— . 4—|_] , as oe On on oon Oe en ee 0 








FAAS SEEESESEAHEHEFEH>E EEF EEE ESH EEF: +4 
| | 
SESE EALAHELEAEFF HAF 444444444464 77 
SL EAEFAAEA ESE EES EH FHE$ Hes i. 
| ' 

Ses dssssss tested ete g ts settee set | 
¢$$44$46 WYSRSEERERES: 444404 
OFFS SF CFHHEHHHFESGHEEH HH HS $+ +++++-44 
+4644 $4444 4+ aed} Oh ¢ O46 } 
ee eee 4 OE a de he ee oi eee +4 
++4+¢e4+4¢ Ae e¢eO OO OY & F 4o%¢ © + + 
¢¢46¢4 SELESESSSSSSCSS SSCS CIE 
+o-¢e+¢¢ ¢ TIIZISIISTIS3SS “e+e? 40 =; 
SHFFSFSOSHE DO EFOCED*F OS Ho ¢Oe4e 4 
FHF F4EDOFHEEDFH HOHE HEH OH ONO OOH 4H +} 
>> 4444+ 4444 O44 $+ OH 4+ OH He +H HO ‘ 
+4 o> OH HOH OH 6% 44+ HO 444 HE + OH HHO } 

Pp O44 HOO 44 HOT 4444444446444 44 ' 

¢ e+? 

a Se eee e aw! : 

R 44%? 


— Lert S'OLE Fig 2 


matt ee ea tt ton 


were werererer eee eee e eres 
Welding SES4SSESOEE>EHEGHeGe Hee eee et 






_—————E 





Line SHEA HSSESEEF>EFES4OH 44 FOO OHH HF 
\ SOFA 4EEH4E444E44FH444 eee HH | 
‘ o+ + t 
4++4+4444 +44 + 
SSF SFHES4EFHEFO4GEGHHEHOE+O HH T+ 
PPS SSSSESES EPSPS SSSSESESS ES: “7 
SHSSSHESS SSO EFESESOECPOEHOFH SY 4 
SEESFEEHSESESHFEOHAEEOOOHGEH HY % +} 
OPSSSS FEST HSS PERL LESS S Fe tt 
SEFFHFDFFFEDSHEHEFSH*F+SHSOHHOO HH 11 
a SESE SHEHEHESSHESHHOEHHESOHHE HH Ft 
POPHSRERLSE TE 5 FSEChOSEOOSECEE 
44OOHHSOSSESTT FF 4H HHH HHH HHH ff 
aot geet? , 
++¢¢ ee 
+++ ee 
a+ * 
ieee al 
_eeel y , 
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I per cent, at lin this reaction it destrovs the « irbon ele 
ents wit the result t a decrease in the streneth and elas- 
ticity of the wel \s we did not weld boilers in those davs 
he writer did not | attention to the oxidation scare How 
ver. when he undert ' veld pressure vessels and the first 
fai e occ ¢ stivated the cause al ron acid and 


icrographic tests e round sufficient traces ot oxide of iron 
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. cr ld vinced him oft s evil and its results eftects ot the atmosphere, but it Cal e so decrease 
he r ” Was ho ' wid ; , 
ju is then how to preve xida- contents would do no harm to the weld 
t , all know wher \t The second remedy to exclude oxide of iron is t 
+} x4 ¢ writer I 1 that _— ] 
‘ e writer had an idea tha sible good and well known blowpipe that will deliver a 
( la aT rollable el t wa paul 
trollable element in the welding trade Hante and consume about an equal proportion of oxyg: 
acetylene. It is also necessary to employ reliable ri 
1 
—— valves with strong standard vgauyves so as to obta 
Cre Gh ceekeeket: B' tinuous steady flame. 
L-¢ +o + oe ‘Tl i — - . o 1 e . Talis 
{ Messeeseetessz: + rhe third remedy is to use a pure clean welding 
++ereeeoeoeereee , S "a » & adic} “On - if thes cannot he o0 
RS RS2SSSS SOS as Norway or Swedish iron, or if these cant é 
torre eee Te t+ pure soft charcoal or electroyltic iron may be uss 
+ +++4+ ; + + ‘ 
+++ ; + good results 
Sey There is one point that an acetylene operator must 











why & mind and this is to make a strong weld. Economy s] 
+4 considered as a secondary. While there must not b: 

a +4 less waste in time or material, but we must consid 
ile i ee ee oxy-acetylene weld cost more than an electric wel 
<< oe 9 i———é, 7 what is wanted now is efficiency. The welder that car 
- i : j the stronger weld will get the business and preference 
Fi A 4 less of the higher cost: therefore I believe t s i 
19. : Fig = some of our operators investigate these two the c 































na . 14 +] | 1 1 
and ambitious welders with tl help aah 
or « r el eers lave succeeded it the yresent tim 7 es : pS eS YT FT cbs i Pe PORES 4904-4 444.66$446466045464-5. 
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make further improvemet 
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industry and particularly 





Expansion and Contraction. 





= Che writer of this article was not exempt fret 
but he can boast that from any experienced failure 


o make a success of it Vv investigating al d 












cause of tailure Howe Ver, when in some « ases e ( 
r method of anolying pacch find out the cause of failure he discontinued that pat 
I" operation until such time when he was enlightened as 
a full course without depending on good luck 
The every day problems of expansion and contrat 
t ite new ones with the progress of the boiler welding are great and interesting and 
veld e molt metal is swept rather than laid in for should indulge in welding boilers unless he S 
able clear ivers, and an operator wastes a lot of skill ledge in boiler construction That does not ean t 
I ent adhesion must know how to drive the sledge or he a regular 
[ tunately there are a great many operators. instructors maker in order to be a boiler welder 
ind demonstrators today who practice a hotter and more rig- The effects of expansion and contraction are less 
| 1 than necessary for boiler welding. so they can show bv some bo‘ler welders because the metal to be welded 
hey can weld three feet per hour and beat the electric weld sesses the property of clongation However, a boiler 
er should not depend that the metal will give and that 
Oxide of i cannot be altogether eliminated from any strain will not hurt the weld for two reasons. First 1 


kind ot a weld as long as we cannot protect them from the is that almost in all cases an intelligent welder ¢ 
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Thermit Does the 
Heavy Welding 
and Does It Right 


The Thermit Welding Process is 
the only one that is best adapted to 
repairing of heavy sections (see il- 
lustrations ). 








New neck cast on to large roll made with the aid of Thermit and 
having the pods cast in at the same time. 


Thermit will repair such sections. 
quickly and economically. Many 
serious delays have been avoided 
from the use of Thermit Welding 
and saved thousands of dollars in 
time and expense. 


Large bevel gear on which conse teeth and crack have been If you have a breakdown 


wire or telephone our nearest office 
and we will proceed at once for 
arranging the shipment of materials 
and send an expert to supervise the 
repair. 

We have an eighty-page pamphlet 
devoted exclusively to this class of 
work, which is known as pamphlet 





Four, Thermit welds on locomotive frame on the Missouri Pacific No. 1779; and tells how the work iS 


Railroad. made without removing the frame from place. 


executed and how you can do the 





work yourselves. 


Metal & Thermit Corp. 


Equitable Bldg., 120 Broadway 
New York 


329 Folsom Street, San Francisco . 7300 South Chicago Avenue, Chicage 
103 Richmond Street, W., Toronto, Ont. 
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contrac 


the 
, 
where a patch, side sheet, 


tor welding it i necessary 


boiler maker 


the close to the 


rrugation will not only 


at This « 


and its vicinity, but will enable an 
defect in the future, using the same 


expansion and contraction of the w 
livided equally between each row of 
Small 


an about 5 


corrugation mud ring 


bolts higl ao 


1ST) 


stay 


rlapping of the boiler plates sh 
and 


bad 
boiler plates 


dor ry al autogenous welding process 


authors recommend it. The effect is 


the at ulus 111¢ if 
— 


prisin 
oxide between the 
tight, 


ie plates and 


ever 
ind moisture will get in be 


veld. 


some 


whet ith edg are air 


that has knowledge of boiler 


a better boiler welder, yet the setting 


velde r 
make 
ts for welding purposes should be done on 
principle than the one of riveting 

wrong methods of setting in side sheets 
correct method of setting in a 
should be 


inch opening One may commence welding at 


> is the 


side sheet edges arranged parallel, with but 


the cen 
the operator advances about six 

ges will close a little. Then he should stop 

and the 1 


begin on opposite end, 
will experience the same thing after six or eight 


lirection 
where he 


inches of welding. By that time the opposite end has cooled 


1 1 
} 


off and the edges have widened, and the operation should be 


the 


continued in such alternate section until whole seam is 


welded 
s a wrong arrangement for a fire door patch. Fig 
right arrangement for a patch around the fire door 
has experienced the best success by driving in 
commenced 


The 


about six inches then 


hottom up until he reached arrow B 
o cool and then continued from A to B 


dees apart, 


‘igure 6 shows the wrong method of applying a patch on 
shows the same arrange- 
Figure 8A 


top ot fl 1¢ sheet Figure %. 


ment witl 


which 
1 a straight seam, is the proper method. 
is a less recommendable arrangement for a patch on account 
more favorable ar- 


of its angular point. Figure sB is the 


rangement 
Figure 91 


in excell 


arrangement is not preferable, but Figure 9A is 


ent way of setting in a corner patch and it will r 


1 
wire less 11 





SALESMEN WANTED. 


To sell a new and improved Asbestos paper, 
Lasts much longer, 
Liberal 

Write 


made expressly for welders. 


will not smoke. Sells at fair price. 


proposition for men calling on trade. 
G. H., care this paper. 











THERMIT WELDING AND OXY-ACETYLENE 
WELDING.+ 


Their Respective Fields and Applications. 


By q H Deppeler 


Hditor’'s Note —A paper such as The Welding Engine 


riving its principal support from advocates of oxy-acetylen 
welding might be censored for publishin 


electric systems, 


article intended to minimize the importanc: 
first named proc We readers’ attention, 
ever, to the fact that it is the function of The Welding Eng 
opinions, not necessarily the 


and in doing so we feel 1t we are adheri 


l 


f either of the 


direct our 


to present a great variety of 
tor’s opinions, 
urnalisim Vac 


field of 


a rate that is astor 


the true traditions of honest trade Rensie 


During the past few years the application 


welding has broadened rapidly and at 
The answer is economy. Manufacturers in 


ing many 


have found it more economical to weld than to rivet 


together. New applications for existing welding equipn 
have been discovered, improvements in welding apparatus 


the 1 


opened up new fields of applications and increased 
of raw materials and the greater length of time required 
delivery, have compelled everyone using mechanical equipt 
to give serious consideration to the redemption of worn 
broken parts that heretofore were discarded as junk. In 
this growth in the application of welding has been so rapid t 
welding is now a universally established process possessn 
commercial and mechanical efficiency of high order wh 
multitudinous fields for which the various methods are 

We believe as one of the pioneers in the welding indust 
that the time has come for a plain and honest stateme 
of facts the enlightenment of the 
forth the features of the several methods of welding wl 
The three 


and 


for fraternity sett 


their fields of application. up-to-dat 
methods are Thermit, oxy-acetylene 
and we have, therefore, requested the chief engineer of 
Mr. J. H. Deppeler, to prepar: 


methods—1. « 


limit 
electric weldir 
Goldschmidt Thermit Co., 
the 
acetylene—as he is peculiarly fitted 


article on first two Thermit and 


from past experier 


to write authoritatively on those subjects. Before comi 
with the Goldschmidt Thermit Co., Mr. Deppeler was in tl 
oxy-acetylene welding business, and we do not know 
anybody who is better fitted to compare that process w 
the Thermit process, and point out where one should 
used and the other not. 
To engineers thoroughly 
processes, there is no confliction of fields, although natura 


This fact is evident, not o1 


versed in these three weld 
the fields do overlap slightly. 
from the actual practice, but is plainly evident from 
theory of the two methods of welding. Probably the ars 
ments for and against can best be brought out by a sl 
and n! 


description of the vital points of each precess 


a comparison of the two. 
Oxy-Acetylene Welding. 

The parts to be welded are usually V’d out or scarfed 
vreheated, the torch melting and flowing together the 1 
at one spot after another at the bottom of the “V” and 
tional added from a stick as the fus 
process The drop,” 
first part solidifying before the next part has actually 


metal welding 


continues. I 


weld is made “drop by 


welded, each part as it solidifies contracting and thus { 
venting the natural contraction of the next part and, cor 
quently, introducing shrinkage strains in those subsequ 
On this account, acetylene welding should 


parts. OX) 


*Chief Engineer, Goldschmidt Thermit ( 
+Reprinted from “Reactions,” a 
the Goldschmidt Thermit Co. 


yuarterly 
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ickness, ri 
1 1 
eet Iron WOrkK 
sections about 


sect 


1 
17e 


matter 
solidify, but graduall 
a dull 
traction before the last part of 
section being relatively thick cannot warp 

bend sé lily, thus increasing the strain and 1 
it permanent, and furthermore, on account of the necessity 
tor scarfing or V’ing, the width of the weld increases with 
increasing thickness of parts being welded, and conse 
quently the amount of the shrinkage increases correspond- 
ingly 

The making of a proper oxy-acetylene weld requires very 
careful and constant attention on the operator’s part and in 
spite the dark glasses is very trying on his eyes [his 
makes the quality of the weld vary with the “quality” of 
the operator, and naturally the “quality” of any one operator 
varies greatly from time to time. In some of the first cases, 
operators have purposely bridged metal over narrow parts 
of welds, leaving large cavities beneath, and naturally com- 
pleted the work more quickly and been able to get away 
from the intense heat and eye strain. 

But even the most careful operator must have defects in 
his weld other than the natural strains mentioned above, 
and these are due principally to the flowing of molten metal 
from the filling rod on to unmelted surfaces of the part be- 
ing welded. It is easy to realize how difficult it is pre- 
vent this when one considers that the necessary procedure 
is to concentrate the flame with a circular motion on a cer 
tain relatively small spot until this spot is molten, and 
then to add one or more drops of metal from the filling 
rod to the center of this molten spot, being extremely care- 
ful not add any to the outer edges or to an unmelted 
surface. This on small welds is comparatively simple, but 
as the welds increase in size, the operator naturally tries 
to increase the size of his molten puddle and the molten 
material gradually piles up like a small inverted saucer 
until the weight is sufficient to force it outward on the 
relatively cold metal, which it covers without welding to 
it It is extremely difficult to prevent this even on hori- 
rontal surfaces, and the difficulty is very evident and prac 
tically 


impossible to overcome where the surfaces are 


vertical On these surfaces, where the molten material is 
added, 1 } runs down and freezes on unmolten sur 
faces, and the best operator could not possibly obtain 


proper homogenous metal in the weld The see 


1 


tion of such a weld usually shows these “cold-shuts” and 


entra] { he naked eve, but under the miscroscope 


how oxy-acetylene advocates talk, the above 
irmountable and they know it, and in 
| 


where these advocates leave the oxy 


readily acknowledge the 


the oxv-acetvlene experts 


1 
' 


variety, even though they may lose 
repair, will acknowledge the 
will not attempt work offe 
unless at the risk of the custen 
other objections to OXY acetylene wel 
uit of volatile materials in the adde« 
very soft steel or iron, the burt 
overheating of some local 
above main points are so 


that they are bound in 


oxy-acetylene welding to the 
cover. 


\s an instance of the softness 
he mentioned the fact that very few 
attempt to weld by means of oxy 
breaks in small automobile 
small shafts less than 1 inch in 
admirably otherwise to oxy-acety! 
less of the filling rod used, the steel 
on account of the burning out of 
that the shaft in service 1s bound 
surely, at each strain, and practical 

place in the weld itself, quicl 
causing it to fail. We have known m 
cerns who have noted this fact and 
pairs, but without being able to give 

\ Thermit weld is made after a 


the fractured ends by flowing in 


the fractured ends molten steel produced (within 


seconds) at a temperature almost 
molten steel, this melts the steel of 
for considerable distance, locally re 


distance that the parts are melted bacl 

equal to the diameter of the parts; the i 
this method of welding is that the weld is all 
time and that there is only, therefore, one shrit 
are frequently introduced d 


ue to improper 
contraction of the weld, but this is naturally 


] 


any torm of welding, but the local internal 


tioned in connection with oxy-acetylene 

present, and it takes very little skill on 

to properly allow for the contraction itse 
Thermit welding does not, therefore, 

skill of the operator to any great 

watched being the allowance for co1 

ness of the weld, which includes the absence 

pieces to be welded and the absence of 

ter from the mold itself There are det 

the amount of Thermit to be used, the 

ness of the Thermit collar and the space 


the sections which dimensions are deter 


ameter or the section of the part itself, 
left to the judgment ot the operator except 


mentioned above. 

Thermit steel can be produced of 
sired, so as to produce welds of 
within reason. In many cases, 
tougher than the parts welded, but natura 
erade steels are considered the weld cannot 
strong if all excess metal be removed 

The same internal shrinkage stt1 
oxy-acteylene welds, can be produ 
in the making of Thermit welds 
section of a steel bar cracked halt 
Thermit practice would be to 
way through at this point, but if 
to cut the fracture part 
of a Thermit weld, the 
iaturally be to shorten the 
it take the form of a ‘very 
center every welder would 
especially if the unwelded and 
were about 1 inch thick or less; | 
unfractured part were 6 inches t 
be doubtful whether the_contractior 


so heavy a section. Yet this is th 


ways abtained in a greater or less « 


acetylene weld, the last part « 
1 
1 


the whole section, and while 


mac 


ic 
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awinl - an 
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— _— 10 Ib., 5 Ib., 


‘‘More gas per pound”’ 


DISTRIBUTING STATIONS 


ALABAMA 

Bessemer—2014-2024 Second Ave. 
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Unsurpassed for Quality 


Pure Oxygen Electrolytically Made under the 
direct supervision of our Chemical Laboratory. It 
is carefully controlled by chemical analysis, thus 
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t accomplishes this purpose, but as the weld increases would prove an alibi. How cleverly done, so much 
tI ness it is unable to do so and an enormous shrink- noble grandfather, who also secured an assassin to 
ive strain results old King Frederick of Denmark, and later robbed that 
[here are many cases in Thermit welding where similar try of two provinces that gave Germany an opportunit 
trains might be introduced not quite so evident as the come a naval power. Murder is dirty work, but it 
ibove; for instance, imagine a cast steel slab 12 inches wide Hohenzollern to make away and get by 


1 


by 12 inches thick and a 4-inch diameter hole bored through “Your opportunity was at hand: you set the worl 







as a bearing tor a shatt Usually, in such cases, on account and bells of hell were ringing: vour rape on Belgium 
ot the strain on the shaft itself, the cast steel section frac- much joy, it was the beginning, the foundation of a 


tures through the thinner parts, that is, from the hole to the thedrals at 
ul LalS a 


I nobie Ca 


hell on earth, the destruction 


outer edge, which in the case mentioned above would give infinite works of art were hailed with joy in the infer 


a section at the fracture 12 by 4 inches \ good Thermit 








ae : gions. You made war on friends and foe alike and 
welder would probably insist upon the cutting or fracturing der of civilians showed my teachings had borne fruit 


of the 12 by 4-inch section at the opposite side of the shaft 








treachery toward neutral nations hastened a universal uy 
hole, so as to pour both the welds at once and to prevent 


the thing I most desired. Your under-sea warfare is 


stroke, from the smallest mackerel pot to the great | 


the formation of a strain. This strain could not be elimi- 


nated in any other way, because even though he took the 






































: you show no favorites: as a war Lord you stand supret 
precaution to preheat the unfractured side to a white heat, ; . . ; 

nie ; : you have no mercy; you have no consideration for t 
it would then be in the same condition as the fractured side, ry ; , 
: ; ite : clinging to its mother’s breasts as they go down it 
and the contraction of the molten steel in the Thermit weld c : 
; deep together, only to be torn apart and leisurely devoi 
would not be taken care of and would have to bend the un- 
g sharks down among the corals. 
fractured side. Such a procedure would not be possible 


} 


by oxy-acetylene welding, because even though two operators “T have strolled over the battlefields of Belgium and 


would attempt the work, one making each weld, the total I have seen your hand of destruction everywhere; it’s 


expansion of each weld due to the heat would not be con- work, super-fiend that I made you. I have seen the 
stant or uniform, and there would first be a tension strain Poland; now a wilderness fit for prowling beasts o1 
in one part and compression in the other, and then this merry children in Poland now; they all succumbed to - 


would probably reverse numerous times during welding and and _ starvation—I drifted down into Galicia where fo: 


this working of the acetylene weld during making would in- Jews and Gentiles lived happily together; I found but 
troduce the strains and defects which could not be possibly and ashes; I felt a curious pride in my pupil, for it 
overcome above my expectation. I was in Belgium when you dr: 


There are many other points that could be brought up peaceful population before you like cattle into slavery 
and discussed, but the above, we feel, are the most impor- Separated man and wife and forced them to hard lal 
tant and the defects usually acknowledge by even the oxy- trenches. I have seen the most fiendish rape committé 
acetylene experts themselves, and their answer usually is to young women and those who were forced into maternit 


refer to a few instances where the welds held and thus ac- cursing the father of their offspring and I began to d 
complished their object, but certainly since one type of weld my own inferno was really up to date 
is bound to have the defects and the other type not, the num- = ee ee 


ber of the failures in the first type must necessarily be great- 


and called it indemnity; you have lived fat on the lar 
er than in the second type. 


usurped and sent the real owners away to starvatiotr 
[he Thermit process, therefore, is primarily adapted to have strayed away from all legalized war methods and 
the welding of heavy sections, and the limit in the size of | duced a code of your own. You have killed and robb: 
the weld is only governed by the safe limitations of mold people of friendly nations and destroyed their property 
construction and crucibles to hold the Thermit charge. It are a liar, a hypocrite and a bluffer of the highest magi 
is not adapted to welding very small sections or lang seams You are a part of mine and yet you pose as a personal 
in thin sections, which work can-be admirably accomplished of God. Ah, William, you are a wonder. You wanton! 


] 


by the oxy-acetylene or electric welding processes. It stroy all things in your path and leave nothing for 


should, however, always be used for welding shafts no mat- generations. 
ter how small when the break is in a journal, ) es ened then 1 an von torn s eeeerip * 
— -— impossible Turk, the chronic killer of Christians, and 
THE DEVIL HAS RESIGNED devout worshipper in the Lutheran church. I confess, Wil 
you are a puzzle at times. A Mohammedan army, comm 
(Continued from Page 21) by German officers, assisting one another in massacreing 
‘The inherited disease of the Hohenzollerns killed your tians 1s a new line of warfare. When a Frussian offic 
father, just as it will kill you, and you became the ruler of witness a nude woman being disemboweled by.a swarthy 
Germany and a tool of mine sooner than I expected. committing a double murder with one cut of his saber 
“To assist you and farther hasten my work I sent you three calmly stand by and see a house full of innocent Arme 
evil spirits, Nietzsche, Treitschke and later Bernhardi, whose locked up, the house saturated with oil and fired, then my 
teachings inflamed the youths of Germany, who in good time ings did not stop with you, but have been extended to the 
would be willing and loyal subjects and eager to spill their German nation. I confess my Satanic soul grew sick at 
blood and pull your chestnuts, yours and mine; the spell has and then I knew the pupil had become the master. 
been perfect—you cast your ambitious eyes toward the Medi- back number, and my dear Wilhelm, I abdicate in your 
terranean, Egypt, India and the Dardanelles and you began The great key of hell will be turned over to you. The 
vour great railway to Bagdad, but the ambitious archduke that has struck the doom of damned souls since time 
and his more ambitious wife stood in your way. It was then is yours. I am satisfied with what I have done; that 
that I sowed the seed in your heart that blossomed into the  dication in your favor is for the very best interests of 
assassination of the Duke and his wife, and all hell smiled in the future I am at your majesty’s service. Affecti 
when it saw how cleverly you saddled the crime on Serbia. and sincerely, 
I saw vou set sails for the fjords of Norway and I knew you “LUCIFER H. SATA 
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Welders Attention! 








Burning Up Are You? 
And Your Torch Backfiring 


Every Two Minutes. 


Heavy Jobs A 





Send For A MECO, Work in 


Comfort and Continuously 






Modern Engineering Co. 


General Office and Factory 
23rd and Walnut Sts., ST. LOUIS, U. S. A. 
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Anti-Borax 
Welding Fluxes 


Our Brazing and Welding 
Fluxes for Cast Iron, Brass, 
Aluminum and other metals 
are superior to any other. 
We guarantee them to give 
perfect satisfaction. 


For sale by all jobbers or by 


Anti-Borax Compound Co. 


Fort Wayne, Indiana 





















































Hold on! What were you doing just then?  Stor- 
ing away that interesting bit of welding experience, 
or a photograph, perhaps? Don't do it? Give it to 
us. We want to show it to 4,099 other readers of 
The Welding’ Engineer (you're the forty-one hun- 
dredth). If there are objectionable features to it, 
just leave it to the Editor (he studied surgery), cut- 
ting off and adding to is his hobby. 





Another thing, when you work out a successful solu- 
tion to a welding problem write us about it. Gram- 
mar and composition don’t count— it’s ideas we want. 
If a sketch would illustrate your job in good shape, 
just make a rough pencil sketch; our draughtsman 
will do the rest. 








If the welding industry is to grow, you welders must 


pass along your experiences. We pay for them. 





608 S. DEARBORN ST., CHICAGO 
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The Oxy-Thermalene Method 


of Welding, Cutting, Brazing, Etc. 


9 


The only Acetylene Oil Gas Producer in the world. Saves 25% 





and oxygen First class references 

Thermalene gas in conjunction with Oxyger 
J produces the ideal flame for welding and cu 
There is no loss of time due to 
age of gas. The Producer work 
when you work. When shut off 

ducer ceases instantly. 
Thermaline w 


produce faulty 
due to impure and 
gas The Produce 
be mounted on 
and made portal 











Thermaline 
being heavy 
richer than 
ene and cther 

es 






non - ox 
flame 


1ssur 





more 
eld 


cleaner cut 

out burn 

making the 

brittle 
Write for f 

formation, 

and prices 





THE 
THERMALENE 
COMPAN 
Chicago Heights |!!! 
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Maximum Output —- 
Minimum Space 


Che new I. O. C. Type 4-1000 
_ Oxyhydrogen Generator 
roduces, at 1000 amperes, 
00 cu. it. of oxygen and 400 
u. ft. of hydrogen per 24 
urs It requires a 
nly ) feet by inches 

ically a square foot. A 
vattery of 100 cells, giving 
uu 100 times this gas vol 
ne, needs floor 


space 


space only 
OxS leet \nd the gas it 
vives you will cost you at 
east 60% less than the gas 
you buy in cylinders. Think 
vhat this means to you. Then 


Write for the Type 4-1000 
Bulletin No. 20 


, INTERNATIONAL Oxycen CoMPANY /2\ 


15S Broaoway , New Yorn. 


C8 


London :- Arthur Lyon & Wrench, Ltd . Caxton House. S W 
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Just Off the Press! 


A'New Book on AUTOMOBILE WELDING 


With the OXY-ACETYLENE FLAME By M. Keith Dunham 
167 Pages Price $1.00 Fully Illustrated 
This is the only complete book on the ‘““Why”’ and “How” of Welding 


Explains in a simple manner apparatus to be used, its care, and how to con- 
struct necessary shop equipment. Proceeds then to the actual welding of all 
automobile parts, in a manner understandable by everyone. 

Gives principles never to be forgotten. Aluminum, cast tron, steel, copper, 
rass, bronze and malleable iron are fully treated, as well as a clear explana- 
tion of the proper manner to burn the carbon out of the combustion head. 

Automobile Owners, Garage and Service Stations, Blacksmiths and Machine 
Shops, as well as industries using the oxy-acetylene flame, will find this book 
f the utmost value, since the perplexing problems arising when metal is heated 
>a melting point are fully explained and the proper metiiods to overcome them 
how: 


CONTENTS 
CHAPTER I.—APPARATUS or Boss Welding—Preheating the Case 
KNOWLEDGE. —Gas Preheating Flame—One Side or 


Oxygen Supply—Care of Oxyger 3oth—Collapse of Weld—Broken Bear- 


Cylinder—Acetylene Generation—are ings—Direction of Welding—Shrinkage 
Generator—Regulators— are of Cracks—Missing Parte—Finishing— 
Regulator — Creeping Regulators — Die Moulded Castings—Body—Other 


auges—Care of Gauges—Welding Parts. 
rch—Care of Welding Torch CHAPTER V.—STEEL 
Tects of Heat—Hose and Goggles Welding Knowleige—What the 
HAPTER II.—SHOP EQUIPMENT Flame Does to Steel—The Welding 
AND INITIAL PROCEDURE. Rod—Simple| Welding—Position of 
Preheating Agencies—Welding Ta- Flame—Reinforcing the Weld—Frame 
location of Welding Outfit— Welding—lengthening the Chassis— 
irting the Welding Outfit—Adjust- Tube Housings—Worn  Parts—Gear 
nt of Flame—Principle of Weld Velding — Case Hardening — Light 
g—General Welding Knowledge Metal Welding—Gasoline  Tank— 
Velding Rods and Fluxes—Choice of wane toner “9 — 
D—Expansion and Contraction. eldir onstructio! 
re Sa eee CHAPTER VI.—MALLEABLE IRON, 
CHAPTER III.—CAST IRON COPPER, BRASS, BRONZE. 
Simple Welding—How to Hold the How to Detect Malleable Iron— 
‘me—Hard Cast Iron—Pin Holes Brazing Malleable Iron—Rear Hous- 
Blow Holes—Lug on Cylinder ing—Reinforcing the Braze—Brazing 
Vater Outl linder Welding— Tube to Housing—Building Up Worn 
npre —_ _—o~, aud Parts—Copper—Brass and Bronze— 
‘e ing—Scorec ylinders—Cylinder Silver Soldering 
arts—F ly Wheels—Pistons—Crark CHAPTER VII.—CARBON BURN- 
ses — ee seme fal ING AND OTHER USES OF OXY- 
les—Preserving ireads—-Conc?u GEN ND ACETYLENE. 
of Cast Iron. Prineiple ar gay 
CHAPTER IV.—ALUMINUM Method of Operation—Lead Burning— 
se of —Welding Knowledge—-Pud a lering Case Hardening—Heatin 
System—F] Syst Cc : 
System—Flux System—Compari 
of Systems—Welding Rod—Prep CHAPTER VIIT.—HOW TO FIGURE 
ation of the Weld—Inlet Manifold— COST OF WELDING 
of Crank Case—Welding the Arm Oxygen Consumption—Dissolved 
ah it Ri. ny By the Welding Col Acetylene Consumption—Torch Con- 
ne y 0 ase— g Cold sumption ve Acetylene Generator 
ong Method of Setting Up—Lug Consumption—Cost Card—Conclusion 
eat to any address post- 608 So. Dearborn St. 
of nna candrens port’ THE WELDING ENGINEE 


CHICAGO, ILLINOjs 

















Welders’ Goggle No. 3 





Mounted with Gray Green, 


Amber Smoked, Blue 
or Clear White Glass 


Per pair, $1.50 
Per dozen, 15.00 
Per pair, 2.00 
Per dozen, 21.00 


Welders’ Goggle No. 5 


Mounted with Noviweld Glass 





The above cut represents our No. 5 Goggle, 
body with collapsible cups. 


Leather 
Mounted with Dark Gray 
Green glass, Light for Cutting, Medium dark for Weld 
ing and Extra Dark for heavy work, also furnished 
with Blue, Amber or Clear White glass. 


) 
Per pair 


$1.25 
$12.00 


Per dozen 


Albex Bifocals 


« 





White-Smoked 


Solid white metal frames, easy cable temples, leath 


er sides and adjustable bridges. 
clear glass: 


Upper part, lower part, gray 


green 
glass for welding 

Per pair $ 1.50 

Per dozen 15.00 


Supplied with a strong steel case. 


WILLIAM C. ADAMS 


Manufacturer, Importer and Wholesale Dealer in 


Welding Goggles and Protection Glasses 
332 BOYLSTON STREET 


BOSTON : - - MASS., U.S. A. 


Write for Catalogue. Samples Submitted 

















Oxy-Acetylene Welding 


A Comprehensive Treatise on the Practice of Welding Cast tron, Malleable Iron, 
Steel, Copper, Brass, Bronze, and Aluminum by the Oxy-Acetylene 
Method, together with concise information on the Equipment 
required for both Welding and Cutting by this Process 


By S. W. MILLER 


192 Illustrations 
PRICE $2.50 


) Pages, 6 x 9 Inches, 






thor t x 4 
nl x it having be nN air 
‘ ally r th gag in a imilar \ great 
" ‘ ! ce elding h is r air 
it 


The be 1 ‘ apters headed as f a : 

Equipment for Oxy-acetylene Welding. Sheet Metal, Boiler, Pipe, and Tube 

Preparation of Work for Welding Welding. 

Materials and Fluxes used for Weld Oxy-acetylene Welding of Tanks and 
Retorts. 


General Considerations in Oxy-acety- 
lene Welding. 

Lead Burning. 

Cutting Metals 
lame. 


ing. 

Making Oxy-acetylene Welds 

Oxy-acetylene Welding of Cast tron 

Welding Steel, Malleable tron, Cop- 
per and Copper Alloys 

Welding Aluminum 


with the Oxidizing 


For Sale By 


THE WELDING ENGINEER 


608 South Dearborn Street 


Chicago 


THE WELDING ENGINEER 


Classified Ads 


Help Wa 


nted—25c 


Jobs Wanted—4 lines free 


Other 


Ads 


out Ss words to line. 


20¢ 


per 


Wanted—Salesman to solicit subscriptions to 
Engineer, or furnish names of possible readers. 
good. Correspondence confidential. 





For Sale 
250 cu. ft. 


rm ¥. 
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id welder, 
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Photographs 


for 


larn 
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Wanted aroul 
vork, wants job alone Easter 
hour r better \ddress EF 
Wanted All around weld 
near New York City 
dress P.O. Box 257, August 


Prest-O-Lite 
Cc 


acetylene 


o., 


30 Church St., 


Th é 


Write Mackenzie. 


Y 
ire 


tank 


Type 
New 


per line, minimum lines 
line, minimum 4 lines. 
\dd 6 words for ke ved addr« 


Wel 
Compensa 


\\ 
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No smoke— 


Salesmen Wanted—Sell the best as- 
bestos paper for welders. 
lasts longer. Write G. H., care this paper. 

















































The Manufacture of 
Carbide of Calcium 


By Charles apaeeinai S. au 


engineer to 


The 


msulting 
at Notodden, 
Mexico City, Ete 


yn tor ) or ¢ 
carbide Fact 
hill, Cordoba 


220 Pages, 8vo, Cloth Bound. 
Copiously Illustrated. 


Price, $3.00 


Mr. Bingham’s book Seems the standard au- 
thority on the subject and is the only one 
dealing with this particular manufacture. 


\I ‘wing 


Cal in ories 


Some Press Notices: 


“A valuable technological monograph.’’—The 
Globe. 

“Exceedingly useful to those who are trying to use 
ac etylene to the best advantage. —Flight. 

“We welcome the appearance of Mr. Bingham’s lit- 
tle volume, which gives much valuable infcrmation col- 
who has had a really wide practical 
acquaintance with the manufacture of Carbide of 


'__ Journal of Gas Lighting and Water Supply. 


lected by one 


Calcium 


The Welding Engineer 
608 South Dearborn Street 
Chicago, Illinois 
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Ask Yourself 


— 


F USEWELL 
— RODS > 


i A. PARLIAMENT 

















High Silicon 


Atlas Quality 


Quality guaranteed. 


Prices Cheerfully Quoted. 


IRVINGTON, N. J. 


Cast Iron Welding Rods 


Also rods, wires and fluxes for welding 
all metals. 


ATLAS FOUNDRY CO. 





' 
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ILLI 


OXY-ACETYLENE 
APPARATUS 


ELDER 


MANUFACTURERS 
of 
Welding and Cutting Apparatus, Acetylene 






Generators, Lead Burning, Platinum Melt- 


ing and Carbon Cleaning Outfits. 
Gas and Oil Preheating Torches and Weld- 
ing Fluxes, Rods, etc. 


Write for Catalog. 


Henderson-Willis Welding & 
Cutting Co. 


2305-7-9 N. iith St. 
St. Louis, Mo. 











g and Cutting 
Apparatus 


Acetylene Generators 


MESSER MFG. CO. 


117-119-121 N. Seventh St, PHILADELPHIA, PA. 











Soft Cast Iron Welding Rods 


PROMPT SHIPMENT 


\lso all other kinds of rods, wires and 
fluxes, all of best quality 





PRICES CHEERFULLY QUOTED 





Sierman-Everett Foundry Co. 


Irvington, New Jersey 








Welding Goggles 


FYBER-WELD GOGGLE 





No. 510—All Fibre hinged center adjustable head 
sand Essentialite lenses, the lense that protects your 
eyes. Price per pair $3.00 
Some with smoked green lenses.................. isiscon OOD 








No. 200—Ventilated cups, edged, leather nose 
ridge; large oval lenses; head band; color of lenses 
smoked green or blue. l’rice per pair $1.50 





No. 514—Dr. Letorbe ventilated aluminum Gog 
gles; contains 15 square inches of air space in cup; 
bound in leather; adjustable nose bridge and head 
rand, fitted with smoked green lenses. Price per 
pair $2.00 








No. 284—Large round eye cups; all aluminum 
hinged center screw cap over lenses; smoked green, 
r blue colored lenses. Price per pair $1.50 





No. 515—An all aluminum Goggle properly ven- 
tilated; fitted with smoked green lenses. Price per 


pait bs _....$1.00 
Same with clear cover glass over lenses. Price per 
palt $1.25 


The above goggles are sold by all dealers, or direct 


mn receipt ol! price 


Manufactured by 


CHICAGO EYE SHIELD CO. 


Manufacturers of 
“CESCO” inbcocdes 


2300 Warren Ave. Chicago, III. 
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TO WELDERS 


We would like to convince 
you of the superiority of 


“yeS5 
500: 


Oxy-Acetylene Welding and Cutting Equipment 


As specialists in the art of welding 
we are always at your service 


THE EVLETH-LINDSAY CO. 
693 Raymond Ave. St. Paul, Minn. 

















i] 


Protect Your Eye 


Bai Ideal Face Shie 
onstructed of Alumir 
nd Vulcanized Fibre 
lilting in durability 
minimum weight The 
erator can easily open t 
door « ont 1ining the « 
glass aking it easy 
examine work It’s easy 
see work without strair 
eck Can be adjusted 
reds any operator no me 
*h face. Gives free 

a be rth arms and head 
easy to adjust 


Write for full descriptio 
and price, 


Manufactured and Sold by 


The Ideal Face Shield Co 


4 468 N. Garfield Ave., Columbus, 0 





The Ideal Face Shield 


Fer Electric Welders, Cutters, 
Etc. 

















The Latest Book on Welding 


Oxy-Acetylene 
Welding and Cutting 


182 Pages Fully Illustrated 
Price, Postpaid, 50 Cents 


By P. F. WILLIS 


Written by one of the oldest and 





CONTENTS most progressive authorities on 
Chapter 1, Acetylene the subject of welding. An up- 
&. Welding: end Catth Chapter to-the-minute text book, written 
Ch apt er 4, Apparatus and for the purpose of giving the 
Ins allat tion. Chapter 5, Pre- welder the greatest amount of 
paring for Welding. Chapter information for the least po rssible 
6, Wek itr g of Differ ‘rent Met cost. The first 1,000 volumes 
A na : [— - L< will be sold at 50 cents after 
ter 8 Welding of Various which the price will be advanced 
Parts to $1.00. 
P. F. WILLIS, 2305 N. Eleventh St., St. Louis, Mo. 





AMERICAN TORCHES 


Set the Standard in 
OXY-ACETYLENE 


Welding and Cutting Apparatus 


Our Model 0. W. Outfit is designed for heavy work and will withsta 
the constant service that the blacksmith and boiler shop demand 


An injector type torch recognized as the most efficient and due to the ex 
actness of construction cannot be m a te ba kfire Large wel — ohs tl 
are entirely out of the range of the ordinary welding outfit are successfully and 
easily accc ymplished with the AMERIC AN positively non-backfiring torch 


Write for descriptive booklet 


AMERICAN WELDING CO., Inc. 


2724 Michigan Ave. CHICAGO, ILLINOIS 








Superior Oxy-Acetylene Machine Co. 


Manufacturers of everything used in 
i first class welding shop 


Hamilton, Ohio 


(‘ast iron rods "4 inches lone 


Tobin (drawn) Asbestos papel 
Manganese Kluxes (all kinds) 
\luminum Steel welding wire 
Vanadiun HJose 
Nickel Carbon blocks 
Copper coated cast iron rods 
«(something new) 
Welding and cutting torches for all classes of work 
Oxyvgeu and Acetylene regulators and 
Riiliee 
SUPERIOR be — and Page engage 
il nm rem ing outfits 


he ‘tvlene generators, both portable ind 
Stutionarys 
Write for catalog and monthly price lists 
AGENTS WANTED 
\ny Welder sending his name and address will receive free 
amples of our high grade cast iron rods. 








Carbon For Welding Purposes 








Welding carbons in sizes and shapes to meet al 
the requirements of the industry. 


Carbon electrodes for arc welding 
Carbon plates and rods. 
Carbon paste and carbon specialties 
of all types. 
In short, if it's carbon, we make it. 


NATIONAL CARBON COMPANY, Inc. 


CLEVELAND, OHIO 











Welding 
m {PP aratus 


Oxy 
Acetylene 


Cutting and _ so ya... 
Parts and Supplies 


UNITED STATES WELDING CO., 





Minneapolis, Minn. 











Bermo Welding 


OXY-ACETYLENE 


Plants 


13 years successful record 
Guaranteed. Write for Catalog and Easy Terms 


$25 to $250 


Bermo Supply Co., Omaha, Neb. 











“Morey” Aluminum Flux 


+k + 


A product of merit for the 
adroit welder 


+b + 


Morey Flux and Chemical Company 
Parkesburg, Chester County, Penn., U.S.A. 
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Char 
Kerosen® 
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Carbon 
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plus Profit 





price 
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Keep Tab on Costs 


You ought to know what every 
Welding Job costs. 
charges are based upon an ac- 
curate knowledge of your real 


Unless your 


costs you are doing business on a 
“Hit or Miss” basis. 


A Real Factor 


in Successfui 


Welding is 


Armco Iron Rods 


An Insurance Against 


Faulty Welds 


“am What Does It Cost? 


Are you basing your charges upon 
the actual cost of doing the Job? 
If not, you are working in the dark. 
Cost cards help you to fix your price 
to the customer. Send us your 
name and address, and we will mail 
you a supply without obligation on 
your part. Send us the name of 
your jobber. 


Send for a Free Supply of these Cost Cards 


Armco Iron Welding Material 


The Favorite of Practical Welders Everywhere 


+ 


Because of tts unique purity 


and evenness and the ab- 


nce of slag inclusions, it works freely and smoothly and 
ikes possible a welded joint of 100 percent effectiveness. 


For constructions which have to endure severe shocks 


d jars the high ductility 


st value in welded joints. 


\rmco Iron is of the ut 


Where Armco Iron has been 


nployed as a filler the joints have the maximum strength 





\ AMERICAN 














and reliability 


manufacturer 
have 


\ large 
w rites—''We 
various grades of imported 
iron in an ef 
obtain 


used 


and domestic 


fort to one whose 


purity would sult our introduced 
the use of ARMCO months ago, and the 


results have been exceedingly satisfactory.’ —another— 


purposes We 
Iron a few 


“We find that the Armco Iron rods are far superior to any 
have able 
welding company— ‘We cannot say enough for 


in the 


to obtain.” 
\RMCO 


Ww eld and 


welding rod we as yet been 


mes | 


lron welding wire It works perfectly 


retains its strength and toughness.” 
Carried in Stock 
bts \4 3 16 ; 
1/32 1/36" No. 18 
Other sizes promptly from Mill 


Page Steel & Wire Co. - Monessen, Pa. 


Western Representatives 


Steel Sales Corporation - 


Chicago, Ill. 























The Story of 
A Well Built Acetylene Cylinder 


- * 
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Above is shown the completed Shell in Section tapped for Valve and 
fuse plug and ready for the pressure tests as prescribed by the I. C. C. in Ship 


> 





ping Container Specification No. 8. 

The required Certificates are made out as shown and copies filed in the 
office of the Bureau of Explosives. 

The cylinder is now ready to receive the porous filler and it is impor 
tant to note that the Commercial Cylinder permits the application of all the 
required pressure tests before the porous mass is introduced. 


Commercial Acetylene Welding Co. 
MAIN OFFICE: 80 Broadway, New York City 
Peoples Gas Building, Chicago 

















Atlanta, Ga. 
Toronto, Ont. 


Aurora, Ill. 


Bound Brook, N. J. 
Moberly, Mo. 


Boston, Mass. 
San Francisco, Cal. 


East Deerfield, Mass 
W. Berkeley, Cal. 














